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Radial Drill with Rotating Table. 


Our illustration is of a radial drill press, 
which, in addition to features that have 
been previously described by us, has a table 
which can be rotated in the opposite direc- 
tion to that of the spindle, and at one fifth 
its speed. This is accomplished by means 
of the gearing, which is plainly shown in 
the engraving, and which is disconnected by 
simply raising the table about 4”. When so 
raised, the arm carrying the table swings 

ntirely around the column. This rotary 
motion of the table is, of course, quite use- 
ful for many kinds of boring, since it ena- 
bles much greater accuracy to be obtained 
than is otherwise practicable by using such 
a machine. 

The engraving shows that the machine is 
very substantially proportioned, and has all 
necessary conveniences for handling. 

The bed-plate is of unusual depth, and 
las the lower section of the column securely 
bolted to it. This is bored out its full length 
to receive the upper column, to which the 
arm is fitted and gibbed, its weight being 
counterbalanced, and the vertical movement 
effected by rack and pinion. The column is 
10 diameter, 6 feet 6" high: table 30° di- 
ameter: vertical movement of arm 28'; re- 
ceives under spindle over base, 4 feet 4°; di- 
meter of spindle 14}, bored to Morse taper 
No. 4; vertical traverse of spindle 10’. The 
machine shown drills tothe center of a 52” 
circle, and weighs 8,500 pounds. Where a 
smaller range of holes is to be drilled in 
work of comparatively large dimensions, the 
umis made longer to enable the machine 
which is otherwise much the same) to drill 
to the center of an 80” circle. This latter 
style of machine has been found especially 
adapted to the needs of builders of wood- 
machinery, and weighs 4,100 
pounds. The builders of the machine are 
Dietz, Gang & Co., Cincinnati, O. 
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Accounts from the district in England, 
in which the struggle between 
the master cotton spinners and 
their operatives is going on, are 
so full of the distress of the 
operatives—without food or fire— 
is, Without looking at the jus- 
tice or right of either side, to 
induce hope for the time when 
such differences may be settled 
without resort to 

and lock- 
In the sober 
thoughts of 
ne how senseless 
such methods of 
ettling differ- 
neces must appear 

methods that 
lly settle noth- 
the 
tive endurance 


strike Ss 
outs 


any « 


except 


Mg 
{ the parties con- = a | | 
cerned, and bring inns seas ; 
suffering to thou- 
sands, and starva- 
tion and death from exposure tomany. The 
visdom of men ought to be sufficient to 
nable them to find some better plan, The 
subject is worthy of more thought than has 
been given to it, although it received, at 
us times, considerable “attention from 
meaning men, 





Mechanics as a Fine Art. 


At a recent meeting of the Engineering 
Association of the South, the paper of the 
evening was presented by Prof. William T. 
Magruder, of Vanderbilt University. His 
subject was ‘‘Mechanics as a Fine Art.” He 
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burn fleets by the concentration of the sun’s 
rays and the like for the benefit of the State, 
was of less importance in the days of Archi- 
medes than some geometrical abstraction, 
distinction be- 
tween science and art, he showed by exam 
ple how an art to be a fine art must minister 


After clearly drawing the 
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showed that, while the Greeks are our mas- 
ters in many of the arts, yet in mechanics and 
physics their notions were far from correct, 
owing to a supposed variance between the- 
ory and practice. 
prejudice governed men’s minds then as 
now, and that to move ships on dry land, to 


He pointed out how 


to the material necessities orfconven- 
iences of man but to his love of beauty, and 
that the essence of all fine arts is the imagi- 
nation, and that they cannot be produced or 
The 


engineer or architect who starts to design a 


not 


practiced by habit and calculation. 


machine or structure scientifically must of 





necessity call the art of applied mechanics 
to his assistance. Having determined its 
outlines by a study of the requirements of 
the problem, having worked by calculation 
from the rules of the arts, the form, size and 
strength of its various parts, he has but com- 
pleted the demands made upon him by a 
utilitarian age and the exigencies of business 
competition. To construct a building, erect 
a bridge or build a machine of such a de- 
sign that, while it may be in accord with all 
the rules of the art, yet offends the eye and 
does not appeal to our sense of beauty, at 
least by comparison, is to take a step back- 
ward in our civilization, to insult the taste 
of men of cultivation, and to lose an oppor- 
tunity to expand mind. His 
paper was a plea for the freer use of the 
imagination and of the beautiful in struct- 
ures and machines, 


one’s own 
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A Probable Boom in Steel Wire. 


Since the fiat from the 
throne of the Goddess of Fashion that crino- 


line must 


has gone forth 


henceforth be worn by all her 
feminine devotees, there will probably soon 
be a boom in the manufacture of round and 
flat wire for this purpose. It is an old 
Seotch proverb that ‘‘ many a mickle makes 
amuckle”; and it only requires a little re- 
flection upon the arithmetic of crinoline to 
convince any one that the maintenance of a 
supply of wire to encircle the charms of the 
millions of beauties that make up the female 
part of civilization, means an enormous 
weight of iron and an extensive industry 
that will last till fashion again gives a com- 
mand for its extinction. 

The writer once saw in a drug-mill, piled 
up on a floor, an enormous heap of pulver- 
ized jalap, and was assured that this pile 
represented only a small fraction of this de- 
lightful cathartic annually sent to that mill 
to be ground into powder, Jalap by the car- 
load. Think of it! Can the imagination 
conjure up any article that the average man 

civilized or savage—would want less of in 
than jalap? Yet even this small 
quantity, multiplied by millions of existing 
torpid livers, amounts to annual car-loads 


a year 


and this in a single drug-mill. 
In 1861 ina large 
manufactory in New England—the interest 


the writer witnessed 


ing process of making From 


forty to 100 barrels of shoe-pegs could be 


shoe-pegs. 


turned out of this establishment each work 
ing day. It asserted that 
this output was so far from that 
required 


was 


for the supply of the 
world’s markets as to only partly 
meet the wants of a single coun- 
try, viz., Germany, to which land 
all the pegs made in that factory 
were at that time regularly 
shipped. 

These examples show how a 
very little of any commodity de- 
manded by each individual creates 
And if 

crinoline really gets to be fashion- 

able, the amount of wire required 
to supply the demand will, in a single year, 
probably amount to more than that contained 
in all the wire suspension brid ges ever erected. 
Much of this wire will be tinned or nickel 
plated, and so the industries pertaining to 
tinning and nickel-plating will partake of the 
benefit arising from the revival of crinoline, 


a very large industry. 
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If, however, the plague of hoop-skirts be 
added to those of cholera and typhus fever, 
the latter already present with us, and 
cholera likely to come, the woes of our land 
will be comparable to those of Egypt when 
the Israelites were permission to 
depart. 


refused 
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Horizontal Drilling Machine. 


Modern machine construction seems to 
demand a constantly increasing proportion 
of what are virtually steel tubes, most of 
the machine tools of the lathe class being 


now made with hollow spindles, besides the 


use for such tubes which is found in hy- 
draulic machinery, and in making rapid fire 
guns. 













To permit this drilling of 
steel tubes from the solid bar 
in the most efficient manner 
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Injector Notes—Ejector Condensers. 


BY W . 2. 





300TH. 


There are certain well-known facts in con- 
nection with the behavior of steam, which, 
though so well known, fail to be applied to 
practice. Some such facts I have indicated 
when dealing with the principles underlying 
the action of the exhaust injector, and I now 
propose to go further in the same direction, 
because I think that the behavior of the or- 
dinary or live steam injector may be ex- 
plained if commonly known facts are made 
use of to explain such behavior. A reference 
to atable of the properties of steam shows 
that at the atmospheric pressure the temper- 
ature of steam is 212°, and we know that 











Front View. 








possible has been the object - 





in the construction of the - 
machine, of which we here- 

with present a front and a 

rear view. 5 

The machine consists essen 5S 

tially of two heads cast solid- Ei 
ly with the heavy bed, the Ei 
head-stock carrying a very =i 
large and very powerfully- iS 
driven spindle, which has a { 
hole through it to admit the Ei 
largest work to be drilled. &% 


There is a chuck at each end 
of this spindle, these chucks 
being powerful and 
enough to drive and hold the 
work under the 
strain of the heaviest drilling; 

an idea of this strain and of 

the efficiency of the machine 
being obtained from the fact 
that the one illustrated— 
which is called the 4''x4 foot 
machine—will drill 30 inches 

per hour in solid steel with 

a 4’ twist drill, or 40” with a 2 
under. 

The drills are provided with brass tubes 
soldered into a spiral groove, which leads 
them to the end of the drill, and through 
these tubes oil or other lubricant is forced at 
high pressure, so that perfect lubrication, 
freedom from excessive heat, and the clear 
ance of chips are secured. 

By reference to the engravings it will be 
perceived that both the driving and feed 


oe 


strong 


securely 


drill or 


gears are so proportioned as to give ample 
power, and the pump is driven by gears. 
The hood over the head-stock and other de- 
vices are for the purpose of confining the oil 
within the machine when working. Larger 


or smaller sizes of the machine are built to 
order by the Hendey Machine Co., Torring- 
ton, Conn. 
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dinary meaning of the word cold, but may 
be condensed by any substance colder than 
itself so long as the condensation take place 
under a sufficient pressure. 

We do not look upon water at 190° tem- 
perature as a very efticient means of con- 
densing steam at 212°, because we say the 
difference is too small for effecting a rapid 
condensation. Now the feed delivered by an 
exhaust steam injector has this temperature 
of 190°, and we know by the results of actual 
practice that this injector will feed against 
pressures up to about 75 pounds by gauge. 





Now when this injector is set to feed a boil- 
er which carries a higher than 75 pounds 
pressure, there is an addition made to it in 
the shape of a supplementary live steam por- 
tion. Live steam from the boiler at, we will 
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nomical value of the exhaust injector is thus 
secured as far as it can be, and the feed 
thus heated to 190° by exhaust steam, guins 
a further accession of temperature from 
live steam, and may enter the boiler very 
much above atmospheric boiling point. | 
continues to exist as water, simply becaus: 
is in a state of compression, and moving 
against a resistance greater than the press 
which corresponds with the temperature 
the moving jet, though the discharge of 
steam into the atmosphere would dem 
strate at once the fact that its temperat 
was greater than that corresponding to 
mospheric pressure. 

This action might be carried to hig! 
grades, and by the addition of still hotte: 
steam to the moving jeta still higher veloci- 

ty would be gener- 
ated, the water 
under pressure 
yays acting as ac 
denser of the hott 
steam. 

I have heard s 
prise expressed th 
an injector wou 


ot 
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Rear View, 


HORIZONTAL DRILLING MACHINE. 


steam has the same temperature as the water 
with which it is in contact and from which 
it is produced. We also know that if this 
steam be subjected to compression a portion 
of it will be condensed, because for steam to 
exist at a higher pressure than 212° its tem- 
perature must also be higher. In fact, every 
pressure has its corresponding temperature. 
It follows from this that if we allow steam 
at 60 pounds pressure to flow into a boiler at 
30 pounds pressure there will be a condensa 
tion of the inflowing steam, for its tempera 
ture being nearly 293°, and that of 80 pounds 
steam being only 250°, there is adifference of 
43°, and until suflicient steam has condensed 
to raise the temperature of the whole boiler 
to 293° there can be no increase of pressure 
to the 60 pound limit. Condensation of steam 
does not in fact require cold water, in the or- 


say, 100 pounds pressure, is admitted to the 
injector; its admission takes place ata point 
beyond that where the exhaust steam enters; it 
takes place, in fact, after the exhaust steam 
has done its work and set in motion a jet of 
water at a velocity greater than the equiva- 
It is as though 
steam at 100 pounds with a temperature of 


lent of 75 pounds pressure. 


about 338° were admitted into the presence 
of water at 190°. 
mous, no less than 148’, 


The difference is enor- 
and this really hot 
water acts perfectly as a condensing medium 
In this way the jet of 
moving at a velocity suffi- 


to steam at 338°. 
water, already 
cient to overcome 75 pounds, has added to it 
au further velocity acquired by the absorp 
tion of the motion of a small amount of 
high-pressure steam, sufficient to enable it 


to enter the high-pressure boiler. The eco- 








feed water above t 
boiling point, and 
yet this admits of | 
above perfectly sim- 
ple explanation. 
There is a difficulty 
with pumps in wor! 
ing with hot wate: 
Thus with water 
150° the pressure of 
the vapor is about 4 


re r 


aN 


= pounds, and if a good 
=a . . ° 
= pump will ordinarily 
= . ~ . } 
= lift 25 feet with cold 
= kn ws 1 
S water, we could not 


Mi 


expect it would lift 
more than about 16 
feet with water at 
150°. If water can 
only flow intoa pump 
it will work easily, 
and a 


75 
i 


pump will 










work water from a boiling tank so lor 
as this is above the pump. Where the pun 
must lift the water, of course the relief of t! 
super-incumbent pressure from the surfa 
enables the water to change into vapor, ai 
the pump is filled only with vapor. In ce 
tain manufacturing operations, as in suga 
boiling, this property is utilized to preve: 
discoloration, for a pan of juice kept in 
state of partial vacuum will boil at a lo 
temperature, and better results are there! 


secured than can be got with open pans 


which cannot boil under 212° at or about si 
level. Ithas long been known that a vaci 
um as high as 12 pounds could be obtaine: 
by the use of the ejector condenser whic! 
after all, was the prototype of the exhaus 
injector, and consisted of an arrangement ‘ 
cones which discharged the water of con 
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densation into the atmosphere without the 
use of the customary air pump. 

Discharging only against the atmosphere 
it was possible to work this form of exhaust 
tor with a steam pressure of only about 


inje: 
91 or 8 pounds, corresponding with a ‘‘vacu- 
um” of about 12 pounds, and doubtless we 


might figure on these data and discover that 
the ‘inal velocity of the mixed jet of water 
and of the steam condensed by it was amply 
sutlicient to be fed against the atmospheric 
pressure of 14.7 pounds. The exhaust in- 
jector is simply an ejector 
works With a vacuum of about 0 pounds, or 
simply atmospheric pressure, and feeds 
avainst five or six times this amount, just as 
the ejector condenser works with 24 or 3 
pounds of absolute pressure, and also feeds 
against five or six times this pressure. 

Thus, if we figure ona vacuum ofsay 11.7 
pounds and a condensation temperature of 
about 100° we shall have a working pressure 
equal to about .34 of a foot of mercury, or 
by surrule given previously, P — p = .34. 
200 /P — Dp 
To overcome the atmos 


condenser; _ it 


Then the velocity of flow = .1i 
or nearly 720 feet. 
pherie pressure of say 15 pounds the final 
jet velocity must be about 47 feet per sec- 
ond. Now 720 + 47 = 15. The final ve- 
locity is one-fifteenth that of the exhaust, so 
that theoretically each pound of feed water 
will move 14 pounds of condensation water; 
allowing for loss, probably the amount of 
condensation water would be about ten times 
the feed. 

Now the exhaust steam in cooling to 100 
parts with about 1,078 heat units per pound. 
The water of condensation in rising from 50° to 
100° gains about 50 units and 1,078 + 50 = 

y 21, which would indicate that the final 
temperature must be more than 100°, or the 
vacuum must be less than I have above as- 
sumed, A vacuum one pound poorer and : 
final temperature of 126° would bring the 
imount of condensation water required to 14 
times the weight of feed. 
suflicient, at least to explain the action of 
this form of condensing apparatus, and to 
show the importance of cold water, for even 
at 100° the pressure of water vapor is one 
pound per square inch. 

In the exhaust injector the condensing ef- 
fect is not great because only a portion of 
the steam is used by it to feed all the water 
necessary for an engine. Indeed, 
densing action were greater and the at- 
mosphere were prevented from running 
back into the exhaust pipe the acting press- 
ure of the exhaust steam would be too far 
reduced to allow it to do the work of feed- 
ing against a pressure of 75 pounds. Like 
ill mechanical devices it limits, 
ind more cannot be effected one way with- 
ut corresponding differences in other ways 
Vhich balance this. Hence, for boiler feed- 
ing, we get a maximum of 75 pounds fed 
igainst by simply atmospheric steam, and 
lor condensing purposes we find a vacuum 
f about 12 pounds as 
cured when discharging 


The figures are 


if the con- 


has its 


good as can be se- 
against the atmos- 
us that when using a 
ndenser of the ejector ty pe we ought, if we 
it hand, to lead the final discharge 
pipe over acliff asa draught tube, so utilizing 
the fall of the waterto improve the vacuum, 
the action of gravity dispenses with a 
rtot the steam velocity 


icre. This shows 


e one 


otherwise neces- 
ry to overcome atmospheric resistance. 
——-- 


Something About Compressed Air. 


By Frank RIcHArpDs. 


lhe use of compressed for the various 
irposes to which it has been applied seems 
be rapidly on the increase, and the field 
f its application widens continually. It is 
ised largely for the transmission of power 
places or to distances where the use of 
eam is not practicable. 
ing special 


It is used for oper- 
machinery or for operating 
ichinery under special conditions, and for 
‘hy purposes where no intervention of 
ichinery occurs, as in the direct transmis- 
of goods by the pneumatic dispatch, 
earthwork in tunneling 
‘ submarine processes, in ventilating and 
rigerating, in transferring liquids by its 


Sustaining of 
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pressure and performing all the functions of 
the pump for liquids, in aerating oil for 
combustion, etc. One or two of the large 
companies building rock drills and mining 
machinery, and who build air compressors 
for operating their machines find that part 
of their business outgrowing all the rest. 
The designing and construction and opera- 
tion of air compressors cannot fail to be of 
interest to the mechanical engineer. While 
the compression of air is apparently a sim- 
ple enough operation, there are questions 
and difficulties that arise in connection with 
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higher the pressures are carried. Thus 
steam at 100 pounds gauge and 4 cut-off 


will theoretically compress air to 200 pounds 
gauge, while steam at 50 pounds gauge will 
require to follow .6 of the stroke to give it 


it that are sufficiently complex to tax the f B 
powers of the ablest. Few are familiar with 
| 
| ° . 
_ _ = — i —aos re 7 ; 
Fig. 1 
/ 
/ 
/ 
/ 
/ 
—— E A 1 
Fig. 


COMPRESSED 


the requirements of the problem. Of the 
peculiar conditions to be met and satisfied in 
the air compressor, the general engineering 
and mechanical community are still so unin- 
formed that I remember that it was not so 
very long ago that it came as a surprise to 
many if not most of the readers of the 
AMERICAN MACHINIST? that an air compressor 
with steam and air cylinders of equal bore 
and stroke could compress air from an at- 
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Two sPINDLE 


mosphere up to double the gauge pressure 
of the steam that was operating it. Fig. 1 
shows how this can be possible. This dia- 
gram, by the way, is not to beattacked with 
instruments of scientific precision, and is 
only to be looked at with the naked 
Here we have steam at say 60 pounds gauge 
and 4 cut-off, compressing air to 120 pounds 


eye, 


gauge. The relative advantage that the 
steam has in this respect is greater the 


iS Ceres oes 
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the same advantage in compressing air to 
100 pounds gauge. 

The advantage which the 
the air in the operation of 
still greater than this. 


are upon the assumption that the line 


steam has over 
compression is 
The statements above 
A is 
the compression line of the air under con- 
that is, that the air is not cooled 


by any means during the compression. If 


sideration, 


the compression line could be the dotted 
‘“” 
ll l "| 
i x 
JOLT CUTTER. 
line Binstead of the line A, that is, if the 


air could be kept at its original temperature 


throughout the operation, it is evident that 


the amount of power required would be 
much less than if the line A were followed. 
Asa matter of fact, both the lines A and B 


re theoretical lines. It is scarcely possible 


to compress air so that it will not lose some 
of the heat of compression during the opera- 
tion, and the actual 


compression must of 


3 


necessity fall somewhere inside the line A. 
So, on the other hand, it is impossible with 
any compressor yet devised to maintain the 
air at constant temperature during compres 
sion. The.temperature of delivery must be 
and the 
must be outside or above 


above the temperature of admission, 
compression line 
the line B. 

It is to be remembered that whether line 
A or line B is followed in compression, the 
same available volume of air is realized in 
either case, and this volume is represented 
by the length of the line 4c, for though the 
air leaves the compressor at a higher tem- 
perature than that at which it enters, it parts 
with its heat that, if it 
mitted some distance, or if it is retained in a 


so easily is trans- 


receiver for a short time, it surely drops to 
the temperature of its surroundings. The 
loss of power in air compression, then, is in 
the fact that we compress a volume a ¢, and 
It would seem that 
we pay for more than we get. 

I am able to offer in Fig. 2 an 
dicator and I think it in 
spects an excellent from a water- 
jacketed air cylinder 16}'x18" at 80 revolu- 
tions. Seale 40. Receiver about 
78. The only means of cooling the air em- 
ployed was a water jacket entirely surround- 
ing the cylinder, and also a little more than 
i half of each head. 

—_—_——__>e—__—_ 

I'wo-spindle Solid Die Bolt Cutter. 


we realize a volume ?~ ¢. 


actual in- 
eard most re- 


one 


pressure 





We present with this an illustration of a 
two-spindle bolt cutter, using a solid die 
which is comparatively light and small, very 
easily and quickly replaced or changed from 
and, 
adjustment nor 


one size to another, being solid, re- 
trial and 
keeps sharp longer than any die which can 
yield somewhat to the strain of the cut. 

The facility of 


another is indicated by the 


quires no cuts, 


from one size to 
fact that all the 
change required from the smallest and short- 


changing 


est bolt tothe longest and largest one is 
made in about one minute’s time. The 
spindle upon which the change is to be 


made is the only one that need be stopped. 


Kither one of the spindles may be used for 
and the machine is 
fitting 
of special tapping fixtures where the nature 


special or other tapping, 
arranged for the convenient und use 
of the work to be done requires them. In 
tapping, 
one-quarter 


the spindles always reverse within 
revolution. Countersha‘t, oil 
and all appurten- 


ances required for immediate operation are 


pump, Oil pans, strainers, 


furnished with the machine. 

A special point claimed for this machine 
is its rapidity of operation, its capacity being 
quite remarkable. It is made by the Web 
ster & Perks Tool Co., Springfield, O 

Se ee 
Trial of the U.S. S. ° Baneroft.” 


Special interest attaches to the trial of the 
“Bancroft,” the first 
the speed was determined by the 
method proposed by Engineer-in-Chief Mel- 
ville, approved by the 
Navy Depart- 
already 


because it is cuse in 


which 
and unanimously 
Board on Construction of the 
This 
scribed in the J 


been de- 
Society of Na- 


ment. method has 


ournal of the 


vil Engineers (Vol. II., page 73). Briefly 
stated, it consistsin standardizing the screws 
by a series of progressive trials over the 


measured mile so as to determine 


accurately 
the correspondence of speed and revolutions. 


(The mean of the revolutions of the two 
shafts is used.) <A curve is constructed ex- 
hibiting the relation, and the vessel is then 


taken to sea for a straightaway run of four 


hours. During this run the revolutions, as 
shown by the engine counters, are 
fifteen minutes. At the 


four hours the total number of 


recorded 
every end of the 
revolutions 
made by each engine is determined 
taken and divided by 240, thus 
average revolutions per minute. 


, the mean 
the 
By apply- 
ing this to the curve of speed and revolu- 


giving 


tions the speed is at once determined. 
In the contracts for these speed trials there 

is a provision for premiums and penalties, 
some cases to $2,000 for each 
a knot, It follows, therefore, 
this method some 


amounting in 
hundredth of 
that in 


using means, 








A. 
more accurate than the ordinary engine 
counter, had to be provided for determining 
the time and revolutions on the measured 
This led to the construction of the 
Weaver recording apparatus, which is a spe- 


mile. 


cially designed chronograph and revolution 
It is described in the Naval Engi- 
neers’ Journal (Vol. IIIL., page 86). This en- 
the time to be determined to hun- 
dredths of a second and the revolutions to 
hundredths. 

Since the ‘‘Bancroft’s” trial articles in the 
press have appeared intimating that it was 
un error to attribute the method to Commo- 
dore Melville, and claiming that the same 
method had already been used, notably in 
the trials of the ‘‘Cushing.” These state 
ments disclose a misapprehension of Commo 
dore Melville’s plan which it may be well to 
dissipate. 

It would be hard for any one, nowadays, 
to claim originality for determining the 
speed of a vessel by the revolutions of the 
propellers, as this has been done for years, 
and is, in fact, the method of dead reckon- 
ing employed in many steamers. It is, how- 
ever, only an approximation, although, when 
done carefully, a close one. It is also true 
that the ‘‘Cushing’s” speed was determined 
by first standardizing the screw on the 
measured mile, although it is not known 
whether this was the first case or not. In her 


recorder. 


ables 


case, however, the standardization was to 
number of revolutions 
quired to give the contract speed, and, so 


long as this number was maintained on the 


determine the re- 


contract trial, nothing more was required. 
There was no speed premium or penalty, 
and it was not necessary to determine the 
exact speed so long as the contract speed was 
maintained. 

The vital point in Commodore Melville’s 
method, and the only one for which original- 
ity can be claimed, is that it makes provi- 
sion for determining exactly what the speed 
on the contract trial is to the hundredth of a 
knot. This it does by combining the pro- 
gressive measured mile trials with the record 
of revolutions, both of which, of course, are 
entirely familiar, 

It is apparent that there is no difficulty if 
the contract speed is less than the highest 
obtained on the progressive trials, but it 
might be thought that no provision has been 
made for the possibility of exceeding this 
highest previously-determined speed. This 
point, however, was anticipated and is pro- 
vided for. To any one who is familiar with 
the method of laying out these curves of 
performance, it is well known that the 
natural position taken by the ‘‘spline” or 
batten in laying out the curve at the highest 
observed point is identical for a reasonable 
distance with the curve that would be drawn 
if a higher point had been observed. Con- 
sequently, in laying down the curveof speed 
and revolutions, it is prolonged by follow- 
ing the natural position of the spline or bat- 
ten for about a knot, so that, if the contract 
revolutions obtained on the 
measured mile, the exact speed can still be 
accurately and exactly determined from the 
curve. 

Just here it may be well to call attention 
to several points in which this method is su- 


exceed those 


perior to other accurate methods of deter- 
mining the speed. 

First, is its convenience. No 
servers are required than if an ordinary set 


more ob- 
of progressive trials were to be made, and 
nocourse has to be laid off, as the accurate 
measured mile with ample depth of water 
has existed at Newport since 1889. When 
the ‘‘Philadelphia” was tried a forty-mile 
course had to be laid off, and half a dozen 
ships were stationed along it to secure cur 
rent observations, while a pilot ship had to 
precede her on the course to see that the ves 
sels were at their stations and that the course 
was clear. 

Second—The result of the trial is known 
within ten minutes of its termination, and 
there are no corrections or changes to be 
made. <A long course trial involves the 
correction for current, which of necessity 
must be made afterwards, and may involve 
considerable delay. 

Third—The speed can be determined at 
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TABLE I. 


RECORD ON MEASURED MILE BY 


WEAVER APPARATUS, 








Revolutions on the Mile. 





Revs. Per Second Means. 
Min. 


, Time Mean 
ber o (Mean . 
— f on the Mean of tea Revolu- 
Mile Stbd Port oO Both nots. Speed, tions 
4 ; Both Shafts). Knots. Per 
Shafts. Minute 
Min. Sec’s 
foe 10 13.69 1006 24 1030.62 | — accees | areoces ff + caoe | cece .. 
1~ Down 7 56.90 767 86 769.94 es . 
(Mean 9 05-3 KN7_06 890.29 R88 67 97 78 6.60 6.60 97 78 
Ip 7 12 23 Wi 32 See blk eee. | 3 secea » Gh ot oe | wewees x 
2< Down 6 41.59 852 79 829 ST ee 
{Bow 6 56.91 879 06 857 89 S68 47 124.99 8.63 8.63 124.99 
yup 5 14.17 873.84 Beene | saves | essen 
3< Down ) 05 &8 857 879 96 
Mean 5 865 R78 76 72.16 168 80 Gh 1) acid 
Ip 5 a ee eee 11.62 168.9 
1{Down 5 872 8X2. 23 pip 
Mean ) 867 876 93 872 32 169.15 11.638 J 
{ Down 5 900 R86 99 ehiewe | acne 
5- Up 4 847 R48 25 bat 
' Mean 4 R73 867.62 870 72 177 29 12.22 |) 
Down 5 898 897.85 9 on ae 
i1Up 4 erp = |b 19.95 177.80 
Mean 4 S72 871.39 871.88 178.30 12 27 J 
(Down 4 927. etl re 
7<Up j 8R2 79 46 7 Lee 
Mean 4 905 .22 903.93 904.57 200.02 13.27) 
Down 4 932 64 929.93 ‘ 
4p 4 910.73 906.62 13.61 7.02 
Mean 4 921.69 918 28 919 98 214 02 13.96 pr 0U 
j Down 4 12.38 916 22 ees | gases | 3 a68eke TE saeeawr 
9< Up 4 16 90 926.54 926.25 . 
Mean 4 14 61 921 38 927.19 924 28 217 81 14.14 | 
Down 4 05.76 912.90 Ee eat | | Meek’ { oo) * 
10) Up 4 12.66) 946 47 945 41 Fes 14.29 220.409 
UMean 4 09:21) 929.69 929 02 929.36 223.78 uw4 J 


any time by simply counting the revolu- 
tions, so that the contractors know exactly 
where they stand. 

Fourth—The record of the counters every 
fifteen minutes enables the contractors to 
extend the trial, and then take any continu- 
ous four-hour period, in case it is found that 
the performance improves as the trial pro- 
ceeds. This is impossible on a long course, 
where it would be necessary to run over the 
entire course again. 























tage that the standardized screw method 
gives the data of accurate progressive trials, 
thereby putting the designers in possession 
of data of the greatest value for subsequent 
designs. 

Seventh—The speed and revolution curve 
will be of great assistance to the navigating 
officers in the subsequent regular cruising 
in furnishing the means of accurately de- 
termining the dead reckoning instead of 
having to depend on the erratic patent log. 
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Fifth—Fog need not interfere with the The ‘‘ Bancroft’s” progressive trials were 


trial in the slightest degree if it is not made 
on a frequented course. The only observa- 
tions for speed are made on the engine coun- 
ters, and these are not affected. <A fog of 
any intensity would prevent a long course 
trial. 

Sixth—Although not of any bearing on 
the contract trial, it is an additional advan- 


made over the measured mile at Newport on 
January 2ist and 23d, consisting of two 
runs (one each way) at 7 and 9 knots, and 
four (twoeach way) at 11.6, 12.25, 18.6, and 
14.3 knots. The data for these runs are 


given in the accompanying table: 
From these data the curve of speed and 
revolutions was plotted on a large scale 
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which would enable hundredths of a k 
be measured accurately. This curve, on , 
reduced scale, is annexed. 

The contract trial was made on January 
26th, and consisted of a four-hours’ str: bt 
away run almost south from 
Light. As already stated the mean <)¢¢ 
was 14.374 knots, corresponding to a :ieay 
number of revolutions of 222.398. 

The following table gives the averag: rey 
olutions per minute for each fifteen-min it, 
period: 


Seaver Tail 


TABLE II. 
REVOLUTIONS FOR FIF1EEN- MINUTE PERIODS ON 
HOUR OFFICIAL TRIAL. 


| 
Average Revolutions 
Per Minute for the 


Hour. Fifteen Minutes Remark 
Ending at This 
Time. 
Stbd. Port. Mean. Counter { 
ings at 8:45 
stbd., 224,809 
A. M. 224,156 
8:45 | 228.066 225 00 226.53 pre a 
9:00 | 226.60 | 224 80 225 70 


Counter 
ings at 12:45 
stbd . 278,35): 
277 362. 

Total re 
tions in 


715 | 224.33 | 226.33 225.388 
7 | 224. 223 .67 

>45 | 220.13 | 222.27 | 221 20 
10:00 224.20 | 223.00 223.60 
215 | 222 47 | 221.98 222.20 
220 | 222.06 | 222.13 222.09 


:45 | 221.93 | 221 33 | 221 63 
11:00 | 219°60 | 219 67 219 63 BOUTS: is 
315 | 224.20 | 221.07 | 222 63 | port ||| ae 
30 | 225 27 | 219.80 222.53 > ieee 

15 | 225.30 | 220.80 | 223.05 


| Mean.... 533745 
PM | | — 
1200 | 225.07 | 221.27 223 17 Average rey 


15 | 221 27 | 218 67 «6219.97 | tions per mi 
30 | 221 70 | 219.67 220 68 | for the trial, 
45 | 222 14 | 220.7 | 221.20 || 588745 og 

240 ae 


Means = 223.09 | 221.69 222.392 


During the contract trial two patent t 
frail logs were used, each with 400 feet 
line. Both were new, but the one referr: 
to as Bin the following table had been used 
on the trip of the ‘‘Bancroft” from the cv: 
tractors’ works at Elizabethport, N. J., 
Newport. It had underlogged the vessel 
shown by comparison with bearings. Thes 
logs were not tested on the measured mil: 
but on the way out of Narragansett Bay, bh 
fore the contract trial, their readings we: 
taken for a distance known by bearings t 
be about two knots. On this distance log A 
was correct while log B was 0.2 knot short 

The readings for the four-hour trial wer 
as follows: 


Log A. Log. B 
INCOME 2.45 Saves oeeeoscss os 147 13 5 
MO Ce”  ktaoscsea@ seen 147 13.6 
Me ng. Sea eA 14.6 13.5 
EE cream an cca tneccs 14.7 13.5 
OS See .. 14.675 13.525 


in ever 

The steam pressure and revolutions 
were maintained with marked uniformit) 

and the machinery gave entire satisfaction 
not a drop of water being used on any of the 
bearings. There was scarcely any vibration 
a glass of water, evenly full, standing on th: 
cabin deck without spilling. 

The water at the bow rose about a foo! 
with a flat top and no spray. At the ster: 
there was very little disturbance. 

The speed called for in the contract wa 
twelve knots, the boilers being worked un 
der an air-pressure of one-half inch of wate! 

In explanation of the remarkable exces 
shown on the trial the contract r 
quirements it may be said that when tl 
“Bancroft” was designed, it was expecte 
that the air pressure would be about an in 
as in the case of the ‘‘Yorktown,” and a! 
the details of the design were based on this 
After the design had been made the ai 
pressure was reduced, and it became neces 
sary to fix upon a new contract speed. <A 
no data were available of accurate trials wit 
half an inch air pressure, an estimate wa 
based on the ‘‘ Yorktown’s” performan 
with an inch. It was supposed that abo 
twelve knots and a half could be obtained 
everything worked perfectly, and, in « 
cordance with the department’s practice 
allowing a slight margin for unforeseen co: 
tingencies, twelve knots was fixed as tl 
contact speed. 

The ‘‘Bancroft” has a remarkably fin 
hull, the lines being the design, it is unde: 
stood, of the late Naval Constructor Gat 
wood. This accounts for a part of the su 
periority over the ‘‘Yorktown’s” record. I: 
addition the contractors used special ma 


The trial was a marked success 
way. 
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ry with which they have been build- 
igh-speed stationary engines for mak- 
all working parts absolutely true, the 
nand valve rods and shafting being all 
ound true.” Selected Pocahontas coal 
also used, while the ‘‘ Yorktown” had an- 
cite. Finally the ‘‘ Bancroft’s ” engines 
vertical, while those of the ‘‘ Yorktown” 
re horizontal. 


” 


” 


he splendid performance of the machin- 
ery and the marked success of the trial re 
t] the highest credit on the builders, the 


s,muel L. Moore & Sons Co., of Elizabeth 
New Jersey. 
——_-a>e——_——_ 
Stover” Power Hack Saw. 
Ve present herewith an illustration of a 
er hack saw in which the relative posi 
,of the crank wheel and the point of 
eonnection to the moving frame is such that 
the forward stroke of the saw the press- 
is much increased and almost entirely 
eyed on the back stroke, the total press- 
being adjustable by moving the weight 
m notch to notch on the frame. 
When the piece is cut off the blade is 
iutomatically lifted and the machine stops. 
It cuts a bar of any shape up to 44 inches in 
ize, and requires no attention except to put 
in and adjust the bar against the stop. It 
is made by the Stover Novelty Works, 
Freeport, Tl. 
fe 
LETTERS FROM PRACTICAL MEN. 


Hardening and Tempering Small Work, 
Kilito 

There are a great many things in the tool- 
maker’s art that may be reduced to a 
science ; for to make a good tool is an art, 
and requires considerable science. I think 
there is nothing in connection with making 
tine tools more important than hardening and 
tempering them, and to do this scientifically 
one must have scientific appliances, and the 
smaller the article to be hardened the more 
care is required to get good results, in some 
In any case, in treating cast-steel 
the best appliances obtainable are necessary 
to get both speed and quality. The country 
is full of shops where a mechanic cannot 
heat a piece of steel that weighs more than 
u couple of ounces without going to the 
blacksmith with it, and wasting his own time 
and the blacksmith’s, too, in waiting for the 
work to be done. He generally has to wait 
his turn, or the blacksmith’s convenience, 


r American Machinist : 


cuses, 


or build a fire in a separate forge. In any 
case it is an infernal nuisance to a fellow 


who has an ambition to do his work quick 
is Well as right, and one is as important as 
the other in determining the value of a man 
to his employer. 
Now for heating 
section by say 4” long down to the small- 
est piece, I have never found anything 
so useful, cheap and satisfactory as a good 


small articles, say from 


pair of foot bellows, a pressure blow-pipe, 
such as is used by dentists for making plates, 
melting gold, ete., and 
iron box 8 long by 3x3’, one end hollowed 


a rectangular sheet 


it to within an inch of bottom, a sheet-iron 
hood the whole length of the box and curved 
to deflect the heat toward the bottom, 
i full length opening between hood and 


leav- 


of opposite side of box, and the bottom 
vered an inch or so thick with asbestos; 
this device is shown by the sketch, while 
cut the foot 


llows I use and which is made by the 


wood gives a view of 
Buffalo Dental Manufacturing Company of 
B iffalo, N. Y. 
With this appliance you have the heat 
ipletely under control, the air pressure by 
ind gas pressure by hand, they can be 
mixed in any proportion at will, and nothing 
but satisfactory results can follow the use of 
the apparatus I described. If its 
reil merits were only known to the foremen 


have 


tool rooms, it would have a universal ap 
ition, as the forge or furnace is not in it 
small taps, dies, reamers, drills, and the 
things that are being 
tool For 
lrawing temper there is nothing that will 
proach the alcohol flame for small work; it 
oes not discolor a polished piece of steel 


and one 


lened constantly in 


isand 


rooms. 
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when applied to flame direct, and fora single 
piece thisis very quick and handy. Forseveral 
pieces, place in a thin copper pan with 
turned-up edges and handle for removing all 


quickly. The heat draws more evenly and 





Hack Saw. 


POWER 


uniformly than with anything else I have ever 
seen or used. The pan should be used as a 
cover for sheet metal box, the right height 
above flame, the lamp inside, and lower part 
of two sides of box cut away, V-shape, to 
admit air. 
Chicago. H. HARDINGE, 
Accident, 
Editor Vachinist : 
A word in regard to unusual foundry ex- 


The Foundry 


American 


perience in your issue of February 9, 1893. 

I have had something of the same experi- 
ence, and I find by investigation it has been 
due to several causes. 


y 

( K cc; cl | | 

x MEF AZ 

a °F Z 
XLS ‘ 
M4 
a 

z —_ 


SOMETHING FOR THE ‘‘ TECHS. 


ist. The cupola was not dry, perhaps. 

2d. The pig and scrap-iron were wet with 
snow and ice. 

3d. The being damp and 
heavy would cause the gas to escape out of 
the tapping hole and around the bottom of 


atmosphere 
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Movable Stand 


ITARDENING 


the cupola, there being so much wet iron in 
the cupola that the steam forced the gas 
down and out through the tapping hole. 

I have never seen this happen only, as 1 
when the iron was wet and the atmos 
phere close and heavy. 


To prevent this, I, on such 


suy, 


occasions, 
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charge a littleearly and give the steam time 
to work off some before I put on the blast. 

It is best to open up al/ ventilators as 
on the blast, as cold air is 
more healthy than gas. 


Soon us y ou put 


Hoping this will help on 
the good cause, I remain, 
B. F. CHAMBERS, 
Foreman Buda Foundry Co. 
Harvey, Ill. 


Something for the 


** Teehs,"* 
Vachin ixt Ny 
The Youth's Companion has 


Editor American 
recently printed a story de 
the 
two graduates of a technical 
China. The story 
purports to be written by 
one of the ‘‘7echs” to 
these adventures befell, and 


scribing adventures of 


school in 
whom 


as the author of the story is 
my authority for using the 
very convenient abbreviation 
viven in the title, ] am thus 
led to the conclusion that it 
has become current, and that 
no apology will be demanded 
of me for adopting it. 

I judge that the AMERICAN MACHINIST 
must be a rather favorite publication with 
the ‘‘techs,” as I have never been in any tech 
nical school whose library does not contain 
it, and where it does not appear to be in 
great request. Being also acquainted with 
many graduates of technical schools, I do 
not now recollect any one of them who does 
For this reason I am 
led to suppose that something especially di 
rected to them, provided it require but little 
space in presenting it, and is likely to inter- 


not regularly read it. 


est them, might be acceptable to the editors 
of so progressive a paper, particularly as | 


suppose there must always be much in such 
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” 


a paper that, though unadapted to some 
readers, may be highly interesting to others. 

In the course of my regular work I had 
to draw a rather peculiar curve, for which I 
worked out the equation referred to, its ver- 
tex and axes. The accompanying diagram 
shows the form of the curve and a method of 
constructing it by points. 

Let 
of rectangular co-ordinates, the point A be 


A Y and A X be the axes of a system 


ing at the vertex of the curve. 

Let (’ be the center of a 
the and let rolled 
along the axis AX, in such manner that the 


circle located in 


axis A Y, this circle be 
center occupies successively different posi- 


tions C1, C,, C.. 


ete. The positions of the 
center soindicated are shown as cqui-distant 
from each other, but this is merely for con 
The character 


of the curve will not be changed by 


venience in drawing. 


any irregularity in these distances. 

From the several successive posi 
tions occupied by the center of the 
generating circle, respectively, draw 
the lines C, A, Cy A, C, A, etc., and 
trace the curve A F’'through the points 
of intersection of these lines with the 
circumference of the generating 
circle. 

W hat are the elements of this curve? 
To what class of curves, if any, does it be 
Has it a center 
according to the general definition of center 


long? Ilas ita focus or foci? 
as applied to the parabola and other curves? 
W hat is the simplest equation for the curve, 
und what are the equations for the normal, 
sub-normal, tangent and sub-tangent? Has 
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how is 
this line located with reference to the curve? 
All these questions suggested themselves to 
me, and were sufliciently interesting to lead 
me into an investigation. If the curve is to 
be found in any treatise on analytical geom- 
etry I should like to be informed where it 
can be found. LEICESTER ALLEN 


the curve an asymptote, and, if so, 


Forgings from Sibley College, 
Editor American Machinist : 

T was much interested in what Dr. Thurs 
ton said in your last issue about forgings at 
Sibley College, and also your remarks relative 
to them, more especially because my own 
teaching has brought me to like observations 
and thoughts with those of Dr. Thurston 

I gladly second all the Doctor has said, 
and even at that do not consider the subject 
exhausted. When _ it generally 
known that boys often go from these prac 


becomes 


tical schools with months instead of years of 
experience, and take positions of journey- 
men workmen, we would naturally admit 
that the ‘‘school shop” is a good place for 
aun apprentice, not that the subsequent shop 
experience will add nothing of value, but 
that the start in the school is the very best 
sort of start, and will do immensely more 
for the boy hour for hour, the first few 
months, than can possibly be done in an or 
dinary shop, the advance being very largely 
in the direction of skill as well as system, 
and principles upon which the correct ac 
tion of tools is based. 

But Tam inclined to think your criticism, 
or rather that of the practical machinist, a 
little too severe on the Doctor. 

It seems never to have entered the head of 
the critic that the professional tool dresser 
can possibly turn out faulty work. How 
about the praetice of the tool dresser who 
likes to take it easy, and to this end heats 
his tool steel just a little too hot for its sub- 
sequent good cutting qualities, for the sake 
of easy forging, and gives the machinist a 
burnt tool? Also who hardens two or three 
times as far back from the point as needed, 
and draws temper too low at half inch from 
point, while still the point is too hard, giving 
the result that the tool is nine-tenths of the 
time too hard or too soft; and at the same 
time the steel at the cutting edge hardened 
und rehardened so many times by reason of 
plunging too deep at each hardening on re- 
dressing, till the steel at the point has been 
rehardened a half dozen times? 

Any one who does not believe that a steel 
tool does not yield about 10 per cent. of its 


fine cutting virtue at each rehardening, 
ought to redress stone drills and use them 


for awhile, when it will be found that it 
pays to cut off from the end of the tool, and 
throw away all steel that was previously 
hardened. 

How the tool dressers aim to 
make the shape of the tool so as to require 
au minimum of grinding, at first and all the 
time, so as to diminish the danger of ‘‘ burn- 


ing 


many of 


on the emery wheel? 

That the Sibley College tools exhibited 
were temper colored after grinding is no 
proof that in the college practice this is 
done asa rule. Sometimes things are done 
for the good appearance of an exhibited arti 
cle that would not be done as a common 
practice, as in the case of several lathe tools 
I have in my university cabinet here on ex 
hibition as examples of such tools as made 
by some of our leading manufacturers. Most 
of these tools are ground to shape, and tem 
per-colored, too. In each of these tools there 

shape the forger left the 
points in, and these very tools have the fault 


mentioned for the Sibley College tools—of 


is no telling what 


too much ‘‘ inclination forward,” and I would 
not wonder if they were worse, 

As to the cutting qualities of the Sibley 
College tools, why not put them to the test 
before implying that they are fire-worn by 
excessive reheatings? 

In this connection I would suggest an in 
teresting test, viz.: Procure a bar of tool 
steel, cut off two tool blanks, send one piece 
to Sibley College for dressing and tempering, 
und the other to the professional tool dresser. 
Then place both in the hands of some one 
good machinist to use and report on. 
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Perhaps you will pardon me for here cor- 


recting a wrong impression given in a 
former issue of the AMERICAN MACHINIST, 
containing an abstract of a paper read to the 
Mechanical Engineering Teachers’ Associa- 
tion, to the effect that 


college shop, or workshop in a college gradu 


I have no use for : 


ating mechanical engineers. 

it the 
shop itself. I 
ele 
mentary and advanced, the former on tools 


My aim in the original paper was 
the 
would have the mechanical laboratory, 


name, and not school 


and hand craft, and the latter on experimen 
tation and testing of various kinds. 

Why not 
medicine shop or factory, or a metallurgical 


call a chemical laboratory a 


laboratory a furnace or foundry? Likewise, 
‘why call a mechanical laboratory a shop? 
The shop is for making or repairing of arti- 
cles for money compensation, while the so- 
called school shop, or more properly, labora- 
tory, is for educational purposes. 

I have no use for the name ‘‘ school shop” 
or ‘‘ shop work in school,” or ‘‘ college work- 
shop,” etc., but have the highest respect for 
and ample use for the mechanical laboratory, 
both elementary and advanced. 

S. W. Rosrinson. 


Those Sibley 
Editor American Machinist: 

I note what your, and our, friend says 
about the 
young man—having had no 
perience—after the equivalent of 
days’ work under systematic instruction. It 


College Tools, 


tools sent you, as made by a 
previous ex 


twenty 


is true, as he remarks, ‘‘ the proof of tools is 
in the using of them, and when these «are 
tried in use they might not 
value,” notwithstanding the fact that they 
‘*look well” and appear to be a 


prove of much 


** wood set 
of tools.” 

Now, if you will hand them to some one 
who isa judge, and is accustomed to use 
tools of these sorts on such work as they 
were intended for, and who 
ciously make the trial, and return them, 


will conscien 


with report, at an early date, I shall be glad 
to know what is the verdict, and will then, 
perhaps, have a few words to say about the 
points which have been raised. When a 
boy in a short jacket, I thought I knew 


something about machine tools, and was 
accustomed to handle all kinds and for all 


purposes; but a man grows more distrustful 
of his own omniscience as his beard begins 
to gray, and I shall listen with due respect 
When the 
evidence is all in and in type, I shall be 


to all suggestions and opinions. 


glad to close the case with a few remarks 
that may remove some misapprehensions, 
and may possibly show that the progress of 
the world during the generation is not en- 
tirely lost sight of. 

Those tools were made for use, and are 
expected to do as good work as any tools to 


be found, on ordinarily light engine, or 


fairly heavy tool construction. We build 
nothing larger, however, than a 14-inch 


lathe, in the latter direction, and have only 
built up to 
though we have a 
Worthington duplex feed-pump on the floor 
just finished, and the shafts, rods, and cy! 


35 horse-power, in the former, 


large and handsome 


inder castings of a 150 horse-power triple 
expansion engine on hand in various stages 
of completion. I shall be glad to 
these samples of the work done by the mak 


show 


ers of such tools as those sent you, and with 
such tools, to any one who desires to know 
My 


own impression is that these specimens will 


what quality of work is done by them. 


do us no discredit with any competent me 
chanic. 

When your batch of tools has been tried, 
I will gladly give an outline of the process 
of making them, the for the 
method. RK. H. THursron, 


and reasons 


Cylindrical vs, Conical Cam Rollers, 
Editor American Machinist: 

I admit the correction of my assertion that 
conical cam rollers are ever right in cylin 
drical cams, and am glad that Mr. Robinson 
sets meright. This makes the true theory 
correspond with my long experience with 
which experience 


conical rollers, proves 


them to be inferior to cylindrical ones. 
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It is obvious if the cheeks of a cam groove 
flattened to 
surface so produced should be an exact an- 
nular section, that is, 
perfectly regular flat ring, that a suitable 


were an exact plane, and the 


an incomplete and 


conical roller could move upon it without 
any friction due to sliding. No cam groove, 
except that impractical one described by 
Mr. Robinson, seems to fill this requirement, 
and unless this requirement be filled a coni- 
cal cam roller is not theoretically right. 
A. D. PENTz. 
Standard Keys. 
Machinist : 
with 


Editor American 
interest in the 
articles re- 


I have read much 


AMERICAN MACHINIST several 
lating to the adoption of a system of stand- 
ard keys. 

I believe that }” taper in 12 
great measure overcome the difficulty men- 


would in a 


tioned in Mr. Pryibil’s letter in your issue 
of Feb. 5th, wherein he says he has been 
compelled to break the pulley and split the 
hub to get them off, by reason of rust having 
formed on the key. I have the 5%," 
taper per foot, and found the same trouble 
in getting keys out of pulleys and gears, as 
mentioned by Mr. Pryibil. Have found in 
my practice that keys having }” taper per 
foot hold equally as well as those having 
i; taper; trouble 
when taking them out, and require no more 


used 


do not give as much 
time in fitting them than those of ,3,’’ taper. 
I fear it difficult matter to 
harmonize the conflicting opinions which 


will prove a 
will be urged for and against the standard 
taper, width and thickness, as builders of 
machinery have their own standards estab- 
lished, and do not find it profitable to change 
The 
most feasible plan I can think of would be 
to continue to agitate this question until it 
attracts the attention of some enterprising 


from what they term good enough. 


individuals who will engage in the manu- 
facture of keys as a specialty, they profit- 
ing from ideas given by various contribut- 
ors, establish therefrom a standard, and sell 
the keys to manufacturers for less money 
than their previous cost when they made 
them. By that means persons having a key 
list may cut their splines and seats in ac 
cordance with standard given therein. 
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I give table for keys; also sketch of sheet 
steel depth gauge for key seats, which I 
used successfully for eleven years, while in 
charge of the City Mill Works. 

PETER SHELLENBACK, 


Viling Clippings—Arrangement of Tech- 
nical Journals, 

Kditor American Machinist: 

in the letter from O. A. 

Smith in your issue of February 16th re 


I was interested 


garding the best method of preserving val- 

uable articles which appear in the technical 

think 

method is to clip the articles and place them 
file. 

With the usual arrangement of reading 


journals. I with him that a good 


on 


mutilate 
later to of 
greater the one pre- 
This difficulty could be obviated 
by printing reading matter and advertise- 
With this ar- 
rangement, after clipping the most valuable 


matter, clipping one article will 


another which may prove be 


equal or value than 


served. 
ments upon alternate pages. 


articles, the remainder of the paper would 
be uninjured and could be filed as before 
reference. Advertisers would 


for future 


also probably appreciate the advantage of 
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having their advertisements placed before 
each reader without either intruding upon 
him or requiring him to turn of his own 
accord to the advertising pages. If one 
had, side by side, the articles upon the best 
methods of working steel which have been 
contributed to the AMERICAN MACHINIST 
by skilled workmen during the last two 
years, he might be able, from this more or 
less contradictory testimony, to arrive at 
conclusions nearer the truth than any one 
of the contributors would be able to state. I 
should be pleased especially to see this ar- 
rangement adopted in the AMERICAN Ma- 
CHINIST and in Power, because I value the 
contents of these papers most highly. 
EDWIN C. KNAPP. 


Engineers and Machinists in the Navy. 
Editor American Machinist: 

I have read with much interest the edi- 
torial review in your issue of the 16th inst. 
of a letter published recently in the Nev 
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York Times by a correspondent who calls 
himself ‘‘ Fair Play,” and who has for some 
weeks past been devoting his time to attack- 
ing, through the medium of that newspaper, 
the opinions of the Engineer-in-Chief of the 
Navy as expressed in his last annual report, 
the of 
intended to increase the efticiency of the 


merits a bill now before Congress, 
naval engineer corps, and the duties and 
status of the engineer officers generally. 

In order to understand this controversy, 
it is necessary to know something about the 
condition of the navy, present and past, as 
regards its engineering branch. 

Since the invention of the steam engine, 
it has been viewed with disfavor by a con- 
servative element of society, which always 
itself every thing, 
and clings to that which is old, even if the 
old thing is a lumbering stage coach, and 
the new thing an express locomotive. No- 
where more than in navies, and in no navy 
more than in our own, has this anti-progres- 


arrays against new 
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sive spirit flourished. Since the first engine, 
and the first engineer went on board \n r¢ 
American man-of-war, the line officers 

(those whose business it was to handle shi) 

under sail) have missed no opportunit; 
belittle the innovation and its attenda: 
and to place every obstacle possible in © |, 
way of their development. Althou+h 3 
charged with the performance of duties fu)!y F 
as important as they saw being done around 
them by line officers, the engineers had 

struggle for years before they were rec: +. tl 
nized as having an official status, and t})\1 5 a 
recognition, although provided for by liw, ; I 
is even now accorded with very bad gi 
by many of the quarter-deck officers. 

Now that steam has completely displacd § n 
sails as the motive power for war vess:'s, 
one would think that the importance of tlie 
engineer officers should increase, while tht q ' 
of the sailor officers should decrease, such » r 
change being logical and in accordance with : 
plain common sense, and has, moreover, 4 \ 

taken place in the merch 

marine to a large extent. ff I 

In the navy, however, it P 

has thus far been prevente | 4 0 

by the opposition of the i 
| line officers, who are pow: S 

| ful in numbers and from & t 

| long existence, and who sve 
also that the admission of 
the fact that engineers have 
responsible duties would re- 
sult in the public discovery 
that their own special duties 
have disappeared. Hen 
| it is that the line of tl 
| navy is banded together 
| an effort to keep the ec 
gineers out of sight, and | 
| magnify their own anti 
| quated duties, and that 
| some young line officer like 
| ‘*Fair Play,” occasionally 
> rushes into print to attack 

the advance of modern 
| progress—to play the part 
of the young and inexperi 
enced bull who sought to 
stop the locomotive. 

The paucity of numbers 
in the engineer corps, which 
corps has been steadily de- 
1882, 
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creasing ever since 
when the rebuilding of thi 
navy was begun, and thi 
inferior status accorded en 
gineers in the navy led to 
the introduction of a bill in 
Congress about three years 
ago, the bill being intende« 
* to remedy existing griev 
ances, and was approved by 
> the Secretary of the Navy 
Of course this bill was op 
posed by the line officers, 
and the letter of ‘ Fair 
lis + Play” in the Times isa fair 
sample of the nature of th 





iat Mido yee jae 


te ae ‘i Mp 


opposition, 

After drawing a num)» 
B 1; ‘ of 
| navies of foreign countries 

all of which have systems 

of conscription, and in every case giving in 
correct figures as to the number of engin 
room officers, the Zimes’ correspondent pr 


comparisons with the J 





ceeds to sum up his statement of the case in 
the language which you quote, and whic! 
purports to show that the bill is simply i 
tended to oppress and keep down the m 
chinists in the navy. There is nothing what 
ever to justify such conclusion, and to pe 
ple familiar with the navy it is extremel) 
funny to see 
champion of the machinists, or of any oth 





a line officer posing as the JR 


part of the engineers’ force, seeking to d 
fend them against the engineers. 

My own observation during many years of 
sea service in the navy is that the enlisted 
men of the engineers’ foree—machinists ani 
all—are treated with kindness and consider 
tion by the officers of their own branch, so 
long as their conduct and performance o! ie 
duty entitles them to such treatment, and 
that their treatment at the hands of the line 
officers on deck is that accorded to a ‘‘pariah 
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‘and is precisely as described so di- 
y by the Engineer-in-Chief on page 36 
s last annual report. No one more than 
resent Engineer-in-Chief has sought to 
ove the condition of the machinists and 
-enlisted men of the engiueer depart- 
t. as is shown by his recommendations 
he subject for the past several years, 
! no one more than he has had the cour 
o say very plain truths in a very plain 
ier about this same subject. The fact 
that he has done so accounts for the desper- 
ate attempts of such ‘‘ Fair 
Play” to get space in the public prints to 
redit his facts by garbling or misquoting 
ma. So long as the engineers and their 


y 
ret 


persons as 


men will uncomplainingly bear their griev- 
ances, it is said that the navy is “efficient,” 
but when suffering in silence ceases to be a 
virtue, and an outery is made against un- 
ressonable abuses, then we begin to read 
letters in the daily papers about the navy 
and its awful condition, as compared with 
the monarchical naval organizations of 
European countries.. 

After having spent a cruise in driving 
machinists down below the fire-room grat- 
ings when they venture that far towards the 
sacred precincts of the ‘‘deck” to get a 
breath of fresh air, Mr. ‘‘ Fair Play” now 
chooses himself their champion, because by 
so doing he sees a possibility of being be- 
lieved in his senseless arguments, and thus 
causing one class of engineers to become 
hostile to another class. Surely no man, be 
he engineer or machinist, who is intelligent 
enough to buy and read the AMERICAN Ma- 
CHINIST, is going to be deceived by the 
blandishments of any such wolf in the 
clothing of a sheep. 

In regard to the allegation that only prac- 
tical engine drivers should run marine en- 
gines, and allow such of them as are willing 
to do it to fit themselves for designers by 
pplication and study, I would suggest 
that a good part of such study be done at 
the proper time, viz., in the school-boy 
period, thus making the young engineer 
better qualified to benefit by his practical 
experience. It is a manifest truth that no 
man is fit to design marine machinery unless 
he has had experience in managing such 
machinery at sea, and it is by combining the 
practical and the designing engineer that the 
United States and England have avoided 
many of the mechanical puzzles and im- 
possibilities that have been placed in vessels 
of other nations by artistic draftsmen. I 
” who 
had never been to sea, design a boiler with 
a manhole against a permanent bulkhead, 
and another one so locate a large vertical 
engine that its cylinder head could be raised 
less than three inches for purposes of ex- 
both of mistakes cost 
money to rectify, and neither would have 
occurred had the designer ever seen a man 
get into a manhole or look into a cylinder. 

The practice in the American navy of 
siving its young engineers a good grounding 
in the theory as well as the’ practice of me- 
chanical engineering, sending them to sea 
for several years, and then allowing them to 
ilternate sea duty and designing, 

ne, and the opportunity to 
remedy in new designs the defects that have 
At any rate the greater 
part of all the designing of machinery for 
the new navy has been done by exactly this 


have myself seen a ‘‘ marine engineer, 


amination ; these 


is a good 


gives them 


vexed them at sea. 


kind of men, and no one can deny that the 


performance of our new vessels is a source 

national pride when compared with the 
rial trips we read about in some of the 
reign navies. NAVAL ENGINEER. 


Boiler Tubes—American 
comotives, 


Cleaning Lo- 
Editor American Machinist : 

One of my firemen had the tubes in two 
vertical boilers to clean recently, and thought 
that a jointed rod and one other arrange- 
ment we had were too cumbersome, slow, 
ind hard work, so he 

istened a weight to one end of the scraper 
nd a rope to the other, got a box to sit 

n, fixed a pulley that it 

uld be moved to four different positions, 


involved too much 


overhead so 


‘k aseat and inserted the weighted scrap- 
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er into a tube and down it went, taking soot 


and scale in much better shape than the 

By the aid of the rope and 
pulley it was quickly raised to the top 
again and the operation repeated until all 
were cleaned. 


slower way. 


In the AmertcaAN Macurnist of Decem- 
ber 22d Mr. Booth fears that the talk on lo- 
comotives is partisan rather than mechani- 
cal. 

Mr. Booth commenced by suggesting that 
the American locomotive builder was away 
behind the times in not having seen the 
utility of the fire brick arch. 

It was not the 
tempt any defense of the American locomo- 
tive, but to show that it needed no defense, 
so I remarked that this arch was in use be 
fore my experience on railroads, and I find 
on further inquiry that the N. Y. & N. H. 
RR. has had them in use for about twenty 


writer’s intention to at 


seven years, or almost from their first using 
coal, and that the N. Y. C. R. R. had used 
them for some years previously. 


a 80 Boiler Pressure 


Front End 


Ist 


up and may do away 





big wheel is looming 
with it. This is the electric motor, which 
will do away with the thrashing of the recip- 
rocating motion of the steam locomotive, and 
vive the continuous rotary motion so much 
desired. The greatest objection to it is the 


enormous first cost, being for the engine, 
boilers, dynamo, motor, etec., something like 
$80,000 to take the place of a $10,000 loco 
motive. When, however, it can do the work 
with half the fuel, and 


of a much cheaper grade, and the wear on 


the fuel used being 
track and rolling stock so much lessened, it 
may prove to be not a bad investment. 

Mr. 
back pressure, and I regret that I am not 


Booth appears to be troubled with 


now in a position to give diagrams that the 
The with the link 
motion is the excessive compression and lead 
the 

taken 


case requires. trouble 


rather than back pressure. I send in 


this a card from a Porter switching 
locomotive. 

about 150 revolu 
that I have 


notatrack of sufficient lengthso that I can get 


taken at 
tions per minute. I 


This card was 
am sorry 
acard at 800 revolutions, asit is apparent that 
it would not be seriously distorted, nor be 
The 
second card is from an engine running elec 


troubled much with back pressure. 
tric lights and making 315 revolutions, and 
the back pressure is no more than in many 
engines with 100 revolutions. 


Mr. Booth gives tracings of what he says 


finer are two of the most successful locomotives in 

PoRTER LOCOMOTIVE. that country, and the indicated power as 
| 
| 
\ 120 lbs, pressure 
\ 

he 

ELecrric Liagar ENGINE. 


Mr. Booth also remarked that the Ameri- 
can locomotive was a dirty looking machine 
and would not be tolerated at any station in 
Britain. 

The American might chop part of his cab 
off, take off his bell and headlight, put his 
sand-box down among the machinery, cover 
the whole over with sheet-iron and paint it, 
and he would have a simpler and neater 
looking engine, but it would not run any 
faster, nor haul any larger trains, and cer- 
tainly the engine could not be kept as clean 
and in as good repair as cheaply as now. 

Mr. Booth was also of the opinion that the 
small coupled wheels could not make any 
kind of fast time, while the P. & R. R. R. 
over a year ago broke the world’s record by 
running several consecutive miles at the rate 
of 90 miles per hour, with one of a class of 
engines having 68'' wheels. This has been 
repeated so much that it is nothing novel 
now. 

Mr. Booth mentions the P. R. R. as build- 
ing larger wheels. This road is one of our 
large systems, is well-managed, safe—when 
but it not 
is a better road, 


the block system works- does 
make the fastest time. It 
and makes faster time than it 
it not for those two thorns in its flesh, the 
B. & O. and the P. & R. 

In the near future it will make the dis- 
tance of 90 miles between New York and 
Philadelphia in 90 minutes, not because it 
wants to do it, but because these two roads 
will compel it to do it, 

It is becoming the custom to put on light 


would were 


er trains of four cars and run them faster. It 
may be possible to use a larger wheel on 
these light trains. 

A large wheel of course means less power 
and less shaking up of the locomotive and 


longer life to the road-bed. A rival of the 


nearly 1,100. As I understand it the ‘‘km 
pire State” has indicated 1,300. If I am mis 
taken will some one please correct me? This 
train has only four cars, while many have 
from seven to ten His locomotive might 
keep them going after they were started, 
but it would be so long getting started that 
it would be of little use on these roads that 
are being rebuilt, and so many stops, many 
of them at the foot of grades. 

I hope Mr. Booth will not get discouraged, 
as I think you, Mr. Editor, and your readers 
that interested in 
with the writer that he 


mighty interesting reading. 


ure railroads will agree 
has given 
I regret that I 


have not the time and access to reliable data, 


us some 


so that he might in some way feel repaid, as 
I think he is giving more than value re 
ceived. W. E. Cran 
The Milling 


Kditor American Machinist : 


Vachine Again, 

A few years ago, when I was writing the 
series of articles on the milling machine, 
its construction and uses, for the AMERICAN 
Macuinist, I was frequently called the mill 
but little 
about the milling machine and its value as 


ing crank by those who knew 


a labor-saving tool. The paper on the mill 
ing machine as a labor-savinz tool in ma- 
chine construction, read by me before the 
American Society of Mechanical Engineers, 
caused considerable discussion, and many 
were the letters I received from owners and 
managers of shops throughout the country. 
That I was partly right, at least in my asser 
tions, has been fully demonstrated by the 
large increase in the number of milling ma 
at the present time. 
large manufacturer writes me that his sales 


chines in use One 


had doubled, he giving me credit for a large 


umount of the increase as coming from 


7 


reading the above-named articles in your 
valuable paper. In the of the 
AMERICAN Macutnist and other mechanical 


columns 


papers there has been, in the past six or 
seven years, illustrated and described 


and various forms and adaptations of the 


many 


milling machine, some of them good, some 
bad, and others indifferent. As the milling 
machine is being improved in its construc- 
tion, and designers are awakening to the 
fact that this class of machinery needs great 
strength and rigidity and massiveness of 
certain parts to prevent vibration, various 
kinds of work that have been attempted and 
dropped as the 


again 


impracticable, owing to 


spring and Ghattering, have been 
picked up, and made not only practicable, 
but successful. The full 
amount of the machine is 


of doing will never be obtained 


commercially 
work milling 
capable 
until the cutters are ground on the arbor, 
and while in the spindle of the machine. 
Every workman conversant with the mill- 
ing machine knows that a perfectly true 
cutter—and now and then such a one is to 
will stand 
that which can be 
running badly out of truth. 


this is obvious: 


be found a feed of three or four 
cutter 
The reason for 
each tooth does its propor- 
tionate amount of work, while a badly run- 
ning cutter cuts but on one side, and often 
on only one or two teeth. More work is 
being done on the vertical type of milling 
machine than formerly, and several excellent 


times put ona 


machines of this kind have recently been 
brought out. A large amount of circular 
work is being done with milling cutters, 
such as turning gear blanks and sheave pul- 
leys, and at a cost of say a quarter the price 
of turning in alathe. Ido not doubt that 
at no very distant date all locomotive and 
steel-tired car wheels will be turned in this 
manner, and it is easy to see the saving in 
cost when turned in this way. It always 
does & man good to see what he has foretold 
come to pass; all or even more has been 
I expected in many kinds of 
work, and I can truly say that there are 
some things now being done on the milling 
machine that Tam not astonished at; yet, if 
I had ever hinted at them as to come, I 
would have been called crazy instead of a 
crank. I had intended before this to pub- 
«i book on the milling machine, but 
owing to my 


done than 


lish 
time being fully occupied, 
We may soon 
look fora book of this kind from the pen 


have not been able to do so. 


of one far more able to do the subject justice 
than I, and who has made it a study for 
several years, and for the past year or more 
devoted his whole time to gathering in- 
formation from the principal makers and 
users, and not omitting some of the small 
shops where he found many little tricks and 
traps of ingenious design and construction 
not found in many of the larger and more 
pretentious ones, JouNn J. GRANT. 
Pure Emery, 

Editor American Machinist : 

In February 283 issue of AMERICAN Ma- 
cuintst I notice Mr. W. H. Booth. inquires 
for some coarsely ground pure emery, stating: 
‘* Probably a// who use emery know that it is 
larvely adulterated with iron.” Iwould like 
to inform him that there ¢x ne iron used by 
emery manufacturers to adulterate emery; 
in fact, is composed of silicate of 
aluminum, sapphire or ruby and iron fused 


emery 
by voleanic action. Pure emery is at least 
10 per cent. iron; still you will not find any 
free iron; the crystals are permeated with it, 
and it can only be separated by assaying. 

If he some corundum, he 
will get the nearest to what he is after. 

Gro. A. WALKER, 

i Re an 


will obtain 


The coast defence ship, the Indiana, re- 
cently launched from the Cramp’s shipyard, 
way «a formidable vessel. She 
is 348 fect long on load line, 694 feet breadth 
of beam, with a draught of 24 feet, and a 
displacement of 10,200 tons ; horse-power, 
Her 
heaviest armor plates are 18 inches in thick- 
inches. Her keel 
She will be 


is in every 


9,000, and guaranteed speed 15 knots. 
ness, and largest guns 13 
was laid in May, 1891. 


pleted in about one year 


com - 
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Railroad Corporations and the People. 





The citizens of Jersey City are bringing a 
strong pressure to bear in the direction of 
compelling the Erie Railroad Company to 
elevate its tracks in that city. Instead of 
dealing in generalities they have obtained 
and published the number of people killed 
at the various grade crossings of this road in 
the city from 1885 to 1891. At one crossing 
twelve were killed and many more injured 
during the period covered as above; at each 
of two other crossings eight were killed. At 
other crossings several lives have been lost. 
As an answer to the railroad officials declar- 
ation that elevating their tracks is an engi- 
neering impossibility, the citizens have ob- 
tained the opinions of engineers to the effect 
that there are no difficulties worth mention- 
ing in the way. 

The soullessness of corporations, so much 
talked about, is very well illustrated by the 
willingness of railroad companies to continue 
indefinitely to kill and maim people when a 
comparatively small expenditure would pre- 
vent it. A man, otherwise irreproachable, 
will be a party to such killing and maiming, 
apparently quieting — his by 
reasoning that he is no more to blame than 
others. This may be one of the besetting 
sins with which all men are confronted, but 


conscience 


it seems to get a stronger hold on railroad | 


oflicials than it does on men engaged in other 
affairs of life. 

It is seldom that any reform in railroad 
operating looking to the safety of the pub- 
lic is adopted by railroad corporations ex- 
cept through the concerted action of the 
public, which results, or which it is fore- 
seen will result, in legislation compelling 
such reform. The abolishment of grade 
crossings, the heating of passenger cars and 
the block system, are amongst the instances 
going to substantiate this. Considerations 
of humanity—so it appears to outsiders 
have no weight in the matter. 

But when the people become shocked into 
moving—really a matter of self-protection— 
then the railway officials and the stockhold- 
ers lose no time in raising the cry of “perse- 
cution.” 
enacted that were hardly just to some rail- 
way corporations. When the public finds 
that it is necessary to fight in order to pro- 
tect itself in every matter of property and 
safety in which these corporations are con- 
cerned, it is in the condition of the individual 
who is forced to fight in self-defense, and 
who very naturally uses such weapons as 


No doubtlaws havesometimes been 


are at hand, not only with a view to protect- 
ing himself, but to injuring his assailant. 
Railroad corporations have been dealt very 
generously with in this country. No one 
tinds fault with this; but when this gener- 
ous dealing inflates them with the idea that 
they own the earth, und can maintain as 
many death traps as they choose, block up 
thoroughfares at their will, and otherwise 
conduct their business to the detriment of 
everything else, it is time for the people to 
move. The citizens of Jersey City are to be 
commended for the stand they have taken, 
and for the sensible and thorough manner in 
which they have gone about their work. 
Their plan of procedure is worthy of being 
copied by other cities. 
The Title 


ae — 
of Engineer, 


We think some misapprehension hasarisen 
regarding the discussion which took place at 
the fall meeting of the American Society of Me- 
chanical Engineers regarding the use of the 
title ‘‘Engineer.” Thereare those who seem to 
think that the ‘‘ Engineers,” (7. ¢., the Me- 
chanical Engineers), at that meeting objected 
particularly to bearing the same title borne 
by ‘‘engineers” (¢. ¢., stationary engineers), 
or ‘‘ engineers” (7. ¢., locomotive engineers), 
or ‘‘engineers”’ (#. ¢., engineers employed 
in paper mills), because these latter wear 
overalls and sometimes have soiled hands. 
We do not understand that this fairly repre- 
sents the spirit in which the discussion was 
carried on, 

A member of the society had proposed as 
a topic for discussion the advisability of an 
attempt to revise the right to the use of the 
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” 


title of ‘‘ Engineer,” by which he meant 
mechanical, mining and civil engineers, etc. 
Other members in discussing this question 
thought that one of the first things to be 
done was to remove, if possible, the confu- 
sion attending the use of the title at present, 
owing to the fact that men pursuing very 
different occupations were all known by the 
same title. 
often confusing and misleading, as we very 


This confusion does exist and is 


well know, entirely independent of the ques- 
tion of overalls or gloves, or in which article 
of apparel the greater credit and honor lies. 
One, at least, of the members who discussed 
the subject, distinctly disavowed meaning 
any disrespect to overalls or greasy hands, 
and said he had worn overalls and had _ his 
hands and face as black as anybody else ever 
had, and was not in the least ashamed of it. 

That there are members of the A. S. M. E. 
who would be ashamed of wearing overalls 
and of having greasy hands, and who take 
special pains not to be confounded with 
men who indulge in these, is very possible, 
but that any such sentiment prevails in the 
society is by no means true. 

The only objection to the present use of 
the the confusion 
attending its use, a confusion which is some- 


term was based upon 
times quite annoying, because misleading and 
liable to lead to mistakes and misunderstand- 
ings. It is objectionable for much the same 
reason that the confusion in wire gauges is 
objectionable. 


has not a sufficiently definite meaning, and it 


A number of a wire gauge 


is the same with the term ‘ engineer.” 


The Alleged Conspiracy. 





We are by no means convinced that there 
has been an intention to deal unfairly in the 
matter of the assignment of space to exhib 
itors at the World’s Fair; but if we had be 
come convinced that there had been question- 
able practices indulged in, and were asked 
to name what we considered the strongest 
evidence of it, we should not quote anything 
from the critics of the exposition officers 
but their own charge that New York manu- 
facturers have a conspiracy against the fair. 

No charge has been brought against the 
exposition management which seems to us to 
be half so damaging as this boomerang, 
which virtually charges New York manu- 
facturers and business men with being such 
fools as to be willing and anxious to injure 
themselves commercially from spitefulness 
and simply because the fair was given to 
Chicago instead of to New York. When the 
Chicago people understand the matter some- 
what better than now, they will appreciate 
the fact that the New York man who will 
sacrifice the least commercial advantage on 
account of any supposed slight put upon 
his city would be a very great rarity, and 
that a conspiracy among New York manu- 
facturers and business men to injure them- 
selves in order to spite a rival city is incon- 


ceivable by any one who knows much of 
New York. 
There must be a much better defense 


than this against the charges of unfairness 
upon the part of the World’s Fair officials, 
which have been made by the eastern piano 
makers and others, and we think it is time 
to bring forward such a defense, because the 
countercharge of conspiracy is worse than 
none. 
Se 

It is always a little more than diflicult to 
get at exact figures in such cases, but it is 
quite evident that the City of Paris beat the 
Teutonic, in the recent voyage of these two 
vessels from Queenstown to Fire Island, by 
something like two hours 

The two vessels left Queenstown within 
The fact that 
these two great ships, both built for speed, 


more or less. 
about one hour of each other. 


should run so close in the long voyage shows 

ulong with similar examples 
of perfection to which the building of such 
ships has been brought, as well as the skill 
with which they are managed. 
ness of the run puts the two vessels practi- 


the degree 


The close- 


cally on a level as to speed, but as before 
this is read the City of Paris will have 
become the the line, 
Americans are glad that she was ahead. 


Paris of American 
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Literary Notes. 


PUMPING MACHINERY. A Practical Hand 
relating to the Construction and Manageme: : o; 
Steam and Power Pumping Machines, By \}) 
liam M. Barr, Member American Society \, 
chanical Engineers. . 
We believe it is safe to say that ther. js 

scarcely a subject in regard to which tec) nj. 

cal literature is so meager and unsatisfact ry 
as that of pumping machinery, and t) : 
fore a work of this character by an author 
who has had a wide range of experienc: jn 
the construction and management of st 
pumps, and whose reputation for thoro 
ness and reliability is established by his 
vious works treating on the Combusti: 

Coal and Steam 

formation which 

other book. 


soilers, will supply in 


cannot be found in 
The character of this work is essenti 
descriptive of pump detail, and treats 0; 
water pistons and plungers, piston 
plunger rods, water valves and seats, jr 
and vacuum chambers, suction and delivery 
pipes, water end design, hydraulic pressiir 


pumps, steam and power crank pum)s, 
direct-acting steam pumps, the duplex 


pump, compound direct-acting steam pum 
fire pumps, mining pumps, rotary pum)s, 
centrifugal pumps, duty-trials of pumpi 
engines, high-duty pumping engines—dire«t 
acting, and high-duty pumping engines 
tly wheels. 


IS 


The book being largely descriptive, it 
illustrations have been made a prominen 


feature, as the author regards a single sug 
gestive sketch of more real value than 
page of reading matter. With few exce; 
tions, the illustrations, two hundred an 
seventy in are from pumpi! 
machinery actually constructed and in us 
and a large proportion of the whole has 
been transferred directly from his own pra 
tice. One hundred and ninety of the cut 
were made from drawings expressly ¢ 
ecuted for this work. 

The merit of the book lies chiefly in thy 
judicious selection and arrangement of. its 
contents rather than upon strict originality, 
the independent manner in which the 
author expresses his views, and the care and 
labor involved in gathering reliable data, so 
as to place the book among the standards in 
technical literature. 


number, 


Engineers, architects, contractors, plum) 
ers, and all those in any way interested i: 
pumping machinery, or those who hav 
occasion to recommend or use these, and 


also those who wish to inform themselves 
regarding pump construction, will find this 
book an extremely valuable one; and thi 
information it conveys can be accepted with 
confidence. We do not know of any book 
that we can recommend more highly than 
this one. : 

At is published by the author, William M 
Barr, 8223 Powelton avenue, Philadelphi 
Pa. Price $5. 

eee eee 
ENGINE-ROOM CHAT. By Robert Grimshaw. 

E., Past President James Watt Associatior 

No 7, of New York, N.A.S. E.; Member Fult: 

Council, No. 1, A.0. 8S. E; Mech. Editor Pow 

and Transmission. 

In this little book of 144 pages the auth 
presents ideas, in a desultory manner, pri 
cipally relating to the occupation of thos: 
who are in charge of engines and _ boilers 
and their appurtenances. The practical en 
gineer and those interested in the generatio) 
of power will find in these pages man 
hints which may be of value to them 
their daily routine of work, although i: 
some paragraphs much that is of value 
hid by the superfluous so-called chat, that 
may try the patience of a certain class o! 
readers to find it. In our opinion the pr 
sentation of subjects could be much co 
densed with profit to all concerned. 

The author’s ideas of rivet holes we b 
lieve to be erroneous; on page 71 he state 
‘*My ideas have undergone a change on tl 
subject of making rivet holes. I used to 
think that punched in iron plates 
were weaker than those which were drille: 
I now find that they are 
stronger, if they 
punched. The reason is that there is a sort 
of flow of metal around the punch. When 
it starts in through the plate it makes a 


holes 


really a trifl 


have been properly) 
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sli: depression in it before any metal 
appears on the other side; then when the 
tar falls out it will be found of less den- 
sits than the plate from which it was 
nypched. Some of the metal has been 


forced from before the punch into the walls 
of the hole, making a kind of bushing of 
compressed iron which renders that hole less 
liable to tear when shearing strain is placed 


ypon it than if it had never been so rein- 


forced 

Now compare the above with a statement 
| in Elements of Machine Design, by 
Prof, W. ©. Unwin, which is as follows: 


‘4 number of experiments show a loss of 
after punching, varying from 5 per 


tt 
ter 


tel iu’ 

cent. up to 20 per cent. in iron plates. It is 
diminished by making the hole in the die- 
hlock one fourth greater in diameter than 


the punch; and the loss completely disap- 


nears, and the tenacity is restored, if the 
nlate is annealed after punching; or if a 
rh jring, .04to .08 inch in thickness, is 

ered out of the punched hole. There 


ean be no doubt that, in punching, a portion 
of metal is squeezed laterally into the plate, 


ind a condition of permanent stress is 
induced in the metal immediately sur- 
rounding the hole. It is this which is got 


rid of by annealing or rymering.” The book 
is published by the Practical Publishing 
(o.. 21 Park Row, New York. Price $1. 








aa p> AnsWERS 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 

mmunication, they should be written on a separate 


sheet 





(101). T.; pene 1, Ga., writes: Kind- 
ly inform me if there is a machine built for 
grinding the sides of razors hollow? A.— 
We do not know of any special machine 
built for the purpose. 


(102) C. F. D., Peoria, Ill., writes: Please 
state why a compound engine should have a 
cut-off valve on the low-pressure cylinder ? 

{—The cut-off valve on the low-pressure 
cylinder is generally used for adjusting and 
equalizing the work performed by the steam 
in the high and low-pressure cylinder. 


103) B. A. C., Petoskey, Mich., writes: 
[I have an eight horse-power upright engine; 
its governor is onthe dance all the time. 
The engine has no counterbalance, and its 
‘ly issmall. Please advise me what to do 

) make the governor run steady. A.—lIt is 
possible that the cause of your trouble is in 
the construction of the governor, which may 
be too sensitive, but from meager data you 
have given us we should judge that the 
tly-wheel is too light; therefore increase its 

eight, and counterbalance the reciprocat- 
ing parts of the engine. 


04) Reader, Lowell, Mass., 
ly inform me in regard to 
matter IT am a machinist with over ten 
shop experience, and the last two 
ears | have been employed as stationary 
ngineer and am quite familiar with the 
steam engine. I understand perfectly well 

metry and algebra. Do you believe that 

studying books treating on the steam en- 

e IT could prepare myself to pass an exam- 
inition for an engineer’s license? If so 
vVhat books should I study? A.—With the 
experience you have had, and by studying 
books relating to steam engineering you 

uld have no difficulty in passing a credit 

e examination. J. Bourne’s catechism of 


writes: Kind- 
the following 


steam engine, and A. Jamieson’s text- 
k on steam and steam engines are good 


ks. It is advisable to get both. 


105) A. M. A., Kearny, N. J., writes: 
ease give the most practical construction 
1 piston for an air compressor, one that 
vill give the least amount of friction. The 
meter of the pump cylinder is 4 inches; 

4 inches. The present piston is made 
cast-iron, with two cast-iron rings for 
cking. A,—Leather packing can be used 
cases where the temperature of the com- 
essed air will not be so high as to injure 
e packing. When the heat developed 
iring compression becomes excessive metal 
cking will have to be used. For this we 
uld use two steel rings, cut open and 
rung into two annular grooves turned into 
olid cast-iron piston. The rings should 
ibout 3-inch wide and ,',-inch thick, ac- 
itely fitted into piston and cylinder, with 
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sufficient inherent elasticity to keep them in 
air-tight contact with the cylinder walls. 


(106) G. H. W., New York, writes: Kind- 
ly inform me what is the loss through leak- 
age, etc., in feed water per 24 hours fora 
surface condensing engine. A.—Under or- 
dinary circumstances there is practically no 
loss due to leakage in the condenser, and it 
may be assumed that the supply of fresh 
water from the condenser is the same in 
amount as that evaporated in the boiler. The 
waste or leakage which must be made good 
by a supply from other sources is due to 
blowing some of the water out of the boiler 
to get ridof scum floating on the surface of 
the water, blowing of the whistle, or using 
an auxiliary engine which exhausts into the 
air. From this it will be seen that the waste 
depends much on the general arrangement 
of the plant, and the judgment of the engi 
neer, and that it is impossible to give a deti- 
nite amount of loss of water applicable to 
all cases. 


(107) E. L. J. & Co., Dover, Del., write : 
We have several tons of gas retorts we want 
to melt with other scrap. Before melting 
they appear soft, but after melting with 
other iron they make very hard castings. 
Is there anything in making of coal gas 


that causes the hardness of the iron? Will 
old retorts make soft castings by mixing 
with any brand of pig-iron? A.—W. J. 


Keep, of Detroit, bases his answer to this 
upon experience gained with the system of 
tests recently described by him in our col- 
umns. His answer is as follows: The iron 
from gas retorts may have absorbed sulphur 
from the coal from which gas was made. 
In any case, by mixing suflicient silvery iron 
the castings will be gray and soft. Any 
iron broker will sell Ohio or Southern silvery 
pig-iron, or there may be a silvery iron made 
at a nearer point. Add, as a trial, 25 per 
cent. silvery iron to 75 per cent. gas retorts ; 
if too soft, use less, or vice versa. 


(108) J. H., Menasha, Wis., writes: Please 
give me a simple method for making a 
perspective drawing of a pulley. I have 


looked over my old papers and books, but 
am unable to get any information. By an 


swering _ s question you will oblige an old 
rules 


reader, A.—The of perspective are 








not difficult to understand or to follow, but 
to one who is not thoroughly familiar with 
descriptive geometry and its application, it 
will be a difficult matter to give simple 
rules. Under these circumstances, the best 
course to follow will probably be to make 
an oblique projection of the pulley, as in 
dicated by the accompanying sketch. For 
this purpose, a knowledge of the principles 
of mechanical drawing only is required, and 
these have been plainly stated in the articles 
on practical drawing, recently concluded in 
our columns. The principles applicable to 
this problem will be found in our issues of 
December 17 and 31, 1887. 


(109) Correspondent, Brockville, Canada, 
asks: Are packing rings used in piston 
valves, or are they solid and turned to fit the 
chamber? If packing rings are used please 
describe them. A.—For small engines the 
piston valves are frequently made without 
packing rings, an illustration of this kind of 
valve you will find in our issue of November 
24,1888. In regard to solid piston valves 
A. E. Seaton, in his Manual of Marine En- 
gineering, states: ‘‘Such a form would suit 
all sizes of engines if always working at 
full speed; but when standing or running 
slow the leakage past the valve, when it 
was worn, would soon be so considerable as 
to cause serious loss and make the engine 
very unhandy. To avoid this it is usual to 
pack the valves much in the way that or- 
dinary pistons are packed, except that the 
junk rings and flanges are chamfered away, 
and the packing rings are made to project 
from them so as to allow free passage to the 
steam. The spring rings are made of strong 
cast-iron, or bronze with stiff cast-iron lining 
rings inside them, and since, owing to the 
very slight velocity at which the valve 
moves, the wear is small, the rings should 
have very little set or spring.” 
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(110) J. S. C. writes: We 
enced considerable trouble 
brick melting in our cupola. Our 
foreman insists upon mixing the fire clay 
with salt every time he re-lines it, and it is 
our belief that this may have something to 


have ex 
from 


peri- 
the fire- 
foundry 


do with the conversion of the brick into a 
stringy slag under the intense heat. Is it 


customary to use salt for this work? A. 

Mr. Simpson Bolland replies to this as fol 
lows: Regarding the use of salt to mix 
with sand for furnace lining, or with the clay 
for building purposes in the cupola, I think 
this bad practice may have originated in a 


misconception of its right use in the stone 
and earthenware manufactories, where salt 


is extensively employed as a glazing agent, 
its volatility at furnace heat combining with 
other qualities to fit it for this use. No 
doubt it has been thought by those who 
were only partially instructed in these 
things, that a permanent glaze, similar to 
that produced on the earthenware, might be 
given the cupola by the use of salt ; but, if 
they willremember that salt fuses at a red 
heat, they will at once realize that any salt 
used for cupola purposes must constitute a 
slag-forming agent, at every heat, until 
every vestige of salt has been melted out. 


(111) W. S. H., Morgantown, W. Va., 


writes: Kindly answer the following ques- 
tions: How can I clean grease and dirt off 
a belt without injuring it? A.—Wash it 
with soap and water; use a brush. 2. Ilow 
far in advance of the crank should the 
eccentric be set? A.—For an engine in 
which the axis of cylinder and center of 


crank-shaft lie in one straight line, and the 


eccentric rod is connected directly to the 
valve stem, the center line of motion of the 
valve gear being parallel to the axis of 
cylinder, draw a line perpendicular to the 
center line of crank, and set the eccen 
tric at a distance equal to the lap and Jead 


ahead of the latter line. If the axis of the 
cylinder and the center of crank-shaft do 
not lie in a straight line, cases of this kind 
frequently occur in locomotive practice, and 
when rockers are used for connecting the 
eccentric rod to the valve stem, the above 
rule will not hold good. If you thoroughly 
understand the principles of construction of 
valve gears as stated in the papers relating 
to modern locomotive construction, recently 
concluded in our columns, you should be 
able to set the eccentrics for any ordinary 
slide valve engine. 3. Give rules for find- 
ing the proper length of governor valve 
stems, andthe length of a valve stem when 
setting a piston valves. A.—No_ rules 
adaped to all cases can be given, as much 
depends on the general design of engine. 


(112) W. H. W., 
I am building a 


Petaluma, Cal., writes : 
gas engine with cylinder 
6 inches diameter, stroke 7 inches, to run 
about 200 revolutions per minute. The 
valves are worked by a cam onan upright 
shaft which will run at the rate of 100 revo- 
lutions per minute. On the top of this shaft 
I want to put an ordinary governor, as per 
sketch. Now what I want to know is: How 
heavy should the balls be, and what should 
be the length of the arms /) and the 
distance #? The design of the engine 
is such as to prevent me from = running 


the governor by a belt or gears with- 
out some difficulty. A.—The weight of 
the balls depends on the resistance which 
they have overcome; of this you have given 
no data, and therefore we cannot advise 
vou correctly. The distance ( D, that is, 


the vertical distance between the ball center 


and the point where its line of suspension 
cuts the vertical axis, is called the height 
of the governor. Assuming that the sleeve 
at the bottom of the links F’ is without 
weight, and if there are no resistances to 
its motion, the height depends absolutely 
upon the angular velocity of the governor. 
No matter what the size of the engine or 

Fa] 

Pe 
© 

| 

the weight of the balls may be, such a 


governor rotating 60 times per minute must 
have a height neither more nor less than 
9.785 inches, and for any other speed the 
height will vary inversely as the square of 
the velocity per second. It is obvious that 
this places a practical limit to the use of 
such a governor, because at speeds ex 
ceeding much the speed of 60 revolutions 
per minute its height becomes so small as to 
be constructively very inconvenient. In 
your case, for instance, and under the above 
assumed conditions, the governor having 
to run at a speed of 100 revolutions per min 


ute, or 1.66 per second, could only have a 
: ~ 9.785 2 FO 3 . 
height of ©‘ 3.58 inches, which would 
1.662 


9 


make the arms D about 4 
these, we believe, 


inches long, and 
will be too short for any 
practical use. To obtain a greater height 
( D you will have to reduce the speed of 
the governor, or make the sleeve at the 
bottom of the link /’ comparatively heavy, 
If we make the length of KF equal to that 
of F, and denote the length of # by /,, and 
the le ngth D of the arm of the pe ndulum by 
/, the weight of one ball by G, one-half of 
the we ight of the sleeve by Q, the height of 
the governor by /, and the angular velocity 
per second by w, we have j 


- 32.2 (1 4 24 2). 

| A l G, 
From this formula / can be found. The 
smallest angle of inclination between the 


axis of the governor and arm of pendulum 
is not usually taken less than 15 to 20 de- 
grees, or greater than 40 to 45 degrees; 
hence, when / is known, the length of arm 
is easily determined. 
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Transient Advertisements 
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Grant’s Gear Advertisement is always on page 11. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Ideal Drawing Stan?s. M. C. Hammett, Troy, N. Y 
Forming Lathes Mer. Mach Tool Co., Meriden, Ct 
Tool Holder: Armstrong Bros. Tool Co., Chicago 
Norway Rivets, Evans & Robertson, Cincinnati, O 


‘Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. ¥ 
Pattern and Brand Letters. A variety of sizes 


and styles. Heber Wells, 8 Spruce St., New York 
Drill Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. J. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. ¥ 
Selden Packing for stuffing box. with or without 
rubber core. Randolph Brandt, 38 Cortlandt St.. NY. 
Pu'ley lathes, most efficient offered. The 
& Shipley Machine Tool Co., Cincinnati, O. 


Lodge 


Engine Castings, Humphrey's Foundry, Belle 
fontaine, O 
For Cypress Tanks and Vats, address W. Cald 


well Co., Floyd and Main Streets, Louisy ities ; "Ey. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

“Shapers (Double Triple Quick Stroke”) 
Trade Mark 
Gould & Eberhardt Newark, N. J 

For the Latest Improved Diamond Prospecting 
Drill. address the M ©. Bullock Mfg Co., corner 
Canal and Washington Sts., Chicago, Il. 

Combination, duplex and special gear cutters in 
stock and to order R. M. Clough, Tolland, 
Conn. 

Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other stvle Gears. 

Gould & Eberhardt, Newark, N. J. 

Ss. W. Card & Co., Mansfield, Mass., are putting 
on the market a new line of stocks and dies, with 
their patent adjustable dies and guide. S. A. Smith, 
23S. Canal Street, Chicago, I)l., Western Agent. 

Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent ¢ 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 

De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabethport, 
N.J., who have purchased from C, H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 

‘Binders’? for the AMERICAN MACHINIST. Two 
styles —the ** Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

‘New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma 
CHINIST PUBLISHING Co., 203 Broadway, New York. 

- ey ator Practice and Steam Engine Economy. 
By F. Hemenway. Contains plain directions for 
using +, indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid Published by John Wiley & Sons, 53 East 
renth Street, New York 


——- me 
Hydraulic Reaction Motors. 


‘ases, 





Professor De Volson Wood’s paper on the 
above subject, presented at the last meeting 
of the A. S. M. E., too long, and 
much of it too heavy for reproduction here, 
which, in 
advantage of, 


though 


contains much of practical value, 
order to give our readers the 
ve present the following abstract : 

The 


analysis. 


amount of 
deduced, 
results obtained for wheels 
the proportions 
and the latter are so tabu 
lated as to make them available to the 


paper contains a large 


General formulas are 
and numerical 
supposed to be of about 
found in practice; 
ren 
eral reader. 

Three solutions are made: for a limiting 
for a frictionless wheel; a second, for a 
in which the 
guides are deter- 


and a 


Case 
wheel involving friction, 
the 
mined from the computed velocities; 
third also with friction, in which the 


sec 
tions of buckets and 
forms 
and dimensions of the buckets are assumed, 








10 


but the terminal angle of the guide is com- 


puted, so that the steam from the guides to 


the buckets shall be smooth and without 
eddies, and the buckets full when the 
wheel is running at best effect. 

It is well known that if the wheel is not 


running for best effect eddies will be formed, 
and hence the sections of the live steam will 
not be coincident with the actual sections of 
the of exit from 
the guides and the 
will not be the same as those of the wheel, 
but will be changed to unknown values. It 
is, therefore, impossible to make an analysis 
that will be applicable to a wheel running at 
These wheels should be pro- 


buckets, and the angles 


of entrance into wheel 


all velocities. 
portioned for and run at a particular veloc- 
ity; although experiment has shown that 
this efficiency is not seriously affected if the 
velocity be somewhat above or below that 
for which it is designed. The 
sidered in this paper were for inflow and 
which the larger rims are 


wheels con 


for outflow, in 
4/2 times the inner. 

The 
pressure 


first case was used to show that the 
of the water in the wheel does 
work that pressure drives a 
piston in an engine. Water could not do 
work in passing through a wheel without 
If 


there were no upper crown on the wheel, 


in the sense 


producing pressure in some direction, 


there would be a pressure against the con 
cave side of the bucket produced by a con- 
tinual deflection of the steam; and a press- 
ure on the lower crown due to the weight 
of the water, and no pressure upward, the 
Such a wheel is 
The press- 


upper surface being free. 
called one of ‘‘ free deviation.” 
ure doing work, above referred to, is equal 
in all directions in any cross-section of the 
steam. 

Let the terminal element of the guide be 
tangent to the initial rim of the wheel, and 
the terminal element of the bucket tangent 
to the quitting rim of the wheel as in Fig. 1. 
If the buckets and guides were indefinitely 
narrow now water would flow in this case, 
but it is only necessary to conceive that the 
angles were very small and not absolutely 
zero in order to realize an actual case. It is 
then shown that the velocity of the initial 
rim, for best effect, must be that due to half 
the head in the supply chamber, and the 
velocity of the water quitting the guide 
must be the same. Also the water will leave 
the wheel without velocity; hence the total 
head will be effective in work, 
Hence, if W be the weight of water passing 
through the wheel per second, // its fall, V 
the velocity of exit from the guide, we have, 

Work = WH =; “ys WH 
g 
LW : 
bd +e + WE, 
Y 
in which the last term, 4 W //, is the work 
done by direct pressure; hence, in this case, 
one-half the work done by the wheel will be 
due to direct pressure in the wheel, and the 
remaining half to the energy of the water 
entering the wheel. 
In the next case it was assumed that the 


doing 


t 4 


terminal angle of the guide was 25°, terminal 
angle of the bucket 12°, the co-efficient of 
friction 0.10, the initial angle of the bucket 





60°, 90°, 120°, 150°, respectively, and the 
efficiency determined for best effect, with 
the following results: 
x = 25°. 3 He. am, My 0.10. 
g@ Outflowr, =r, 41% | Inflow 7 V2 > 
Fi se | 
< med o rs 
om | & . RS 
‘s - | 23 2 
c=) > | o™ > = 
| | € R= 
-_ ; & Ps 
| 
60 0934 49H) 0.812 0.780 VRil 0.911 
90 O. S86 =y O87 0 680 as 0 90S 
120° 0.762 0 838 O.576 “6 0.898 
150° | 0.366 0.744 0.271 0.752 


Fig. 2 illustrates the case in which the 


, and Fig. 3 
for outflow 


initial angle of the bucket is 60 


when it is 120°, both being 
wheels. 

According to the table the velocity of the 
wheels should decrease as the initial angle 
for best effect. 


of the buckets increases, 
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Also the efficiency of the outflow wheel 
increases as the same angle increases from 
60° to 120°; but for the inflow wheel the 
efficiency is greatest when this angle is 60°, 
but the decrease is only 1.8 per cent. up to 
120°. The efficiency is more nearly uniform 
for the inflow wheel for initial 
angles of the buckets, and generally greater 
than for outflow. For the outflow wheel the 
initial angle of the bucket should be more 
than 90° for best effect. 

For the third solution the 
were found ;: 


various 


following results 
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wheel the efficiencies are practically the 
same; while for the inflow wheel the in- 
crease is only about 2 per cent. It appears, 
then, that as wheels are ordinarily con- 
structed the terminal angle of the guide for 
the outflow should be about 25°, and for the 
inflow about 6° to 10°, and that for some 
departure from these values the efficiency 
The character 
more 


will not be greatly changed. 
of the workmanship may 
effect than the particular values of these 
angles. 

The larger the initial angle of the bucket 
the slower should be the velocity of the 
wheel for best effect. 

The larger this angle the smaller should 
be the terminal angle of the guide. 

For outflow wheel the initial angle of the 
bucket should exceed 90°, but nothing 
appears to be gained in making this angle 
other than 90° for the inflow. 

In Fig. 4 is shown the guides and buckets 
for the four cases for the inflow wheel given 
in the preceding table. 

The arrow lines show the direction of the 
quitting water. It is thrown forward of 
the radius at that point, making an angle of 
about 15° with the radius. In the outflow 
wheel, when running for best effect, it was 
found to be thrown backward at quitting, 
making an angle of about 10° with the 
radius. 

It is well known that the slower the veloc- 
ity of the wheel the greater must be the 
depth, or the diameter must be greater to 
yield a given amount of work. In practice, 
some efficiency may be sacrificed for com- 
mercial considerations; such as size of wheel, 
facility in construction, ete. 

The paper closed with a discussion of 
the ‘‘jet propeller,” the chief novelty of 
which consists in deducing the formulas for 
it from the general equations for turbines. 

There is a large practice at the present 
day in the construction of wheels in which 
the flow is at first inward and then changed 
to parallel flow. One advantage of these 


produce 
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Here it will be seen that the efficiency of 
the inflow wheel generally exceeds that of 
the outflow, and since wheels having an 
initial angle of the bucket of more than 120 
are not made in practice, it may be said that 
in practice the efficiency of the intlow wheel 
of these dimensions always exceeds those 
for the outflow when run for best effect. 
Also, the efficiency of the inflow is more 
nearly uniform for the varying conditions 
here assumed than that of the outflow. 
Comparing this table with the preceding, 
it will be seen that the efliciencies are larger 
when the terminal angle is properly propor- 
tioned, as in the latter table (except for the 
outflow, when the initial angle is 60°), But 
and 120° for the 
initial angle of the buckets for the outflow 


for the wheels having 90 


over the inflow wheel is their increased 
capacity for work. 
—_—_-- —__—_ 


Rogers Locomotive Company. 


On the 20th day of last month The Rogers 
Locomotive and Machine Works, of Pater- 
son, N. J., changed its corporate existence 
and became the ‘‘ Rogers Locomotive Com- 
pany.” 

Mr. J. 8S. Rogers, son of Mr. Thomas 
Rogers, the founder of these works, has 
withdrawn from the presidency, Mr. Robert 
8S. Hughes, for many years secretary and 
treasurer, assuming that position with the 
new company. 

It will be remembered that this establish- 
ment is one of the oldest, if not the oldest 
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in this country, and from the outset estab. 
lished a reputation for good manag: 
and excellent workmanship, which has |e) 
fully sustained for nearly 60 years. 

A curious coincidence is found in the de. th 
of Mr. George Hollingsworth in his 
year, a few days after the above ch 
took place, and who atthe time was the 
oldest living locomotive engineer in {his 
country. Mr. Hollingsworth had been «\) 
nected with the works from the first. 














The Metropolitan Traction Company, of \ew 
York, has purchased land upon which to er: 
power plant. 

The Chain Belt Co., Milwaukee, Wis., founders 
machinists and engineers, issue an illustrated cata 
logue of chain belts for various purposes, and <ey 
eral tools and machines made at the works. 

There is water-works agitation at Marietta, © 
Clarksville, Tenn.; St. Paul, Minn.; New Wiln 
ton, Pa.; Providence, R. I.; Cleveland, 0.; Liston 
Falls, Me.; Lexington, Ky.; Union Springs, Ala 

Jonesboro (Me.) people say that it will require 
300 men to do the work which is already majjed 
out for their quarries the coming summer. That 
will be one of the most prosperous towns in Wash 
ington County. 


The Brown & Sharpe Mfg. Co., Providence, k. | 
are preparing to put up during the coming sim 
mer a four-story addition to their works, which 
will be about 50x200 feet, or over half the lengt}) of 
the present buildings. 


Henion & Hubbell, Chicago, Ill., send us an ex. 
cellently arranged iliustrated catalogue of pumps. 
hydraulic machinery, well tools and supplies, wavor 
makers’ tools, feed cutters, wrought-iron pipe an 
fittings, brass goods, ete. 


We have received a circular from the Alimy 
Water-tube Boiler Co., Providence, R. I., showi) 
Almy’s sectional water-tube boiler. The circular 
is fully illustrated and contains a good deal of in 
formation about this boiler. 


The Pepperell Manufacturing Company, Bidde 
ford, Me., which has long contemplated an exten 
sion to its plant, will undoubtedly build the coming 
spring, the city having granted exemption from 
taxation on the proposed improvements. 

We are informed that the correct name of th. 
system of sewerage atthe World’s Fair is not t} 
“* Stone system,”’ as was stated in our Chicago cor 
respondence, issue of February 16, but that of the 
Shone Hydro-Pneumatic Sewage and Water Sup- 
ply Co. 

The Holly Mfg. Co., of Lockport, N. Y., have 
issued a small illustrated pamphlet, giving an a: 
count particularly of the Gaskill-Holly pumping 
engines. The pamphlet also contains an extensive 
list of cities in which these and the regular Holly 
pumping engines are used. 

A new manufacturing enterprise has been estab 
lished in New Bedford, Mass. A company has 
been formed for the manufacture of all kinds of 
felt hats, and it will be known as the Enterprise 
Felt Hat Manufacturing Co. James Rosebottom is 
the business manager. Work will be commenced at 
once, 

The Builders’ Iron Foundry, of Providence, R. | 
has received the contract for twenty-eight spring 
return carriages for 12-inch breech-loading rifled 
mortars. These carriages weigh about forty-two 
tons each, and are to be used for coast defenc: 
connection with the rifled mortars made by this 
company. 


The Woodman-Cook Co., manufacturers of sil\ 
plated ware, Portland, Me., has been incorporated 
with a capital stock of $25,000, paid in $15,000, wit! 
the following officers: President, E. B. Cook; vi 
president, C. H. Fessenden; treasurer, F. H. Wo: 
man; directors, E. B. Cook, F. H. Woodman, Ch 
Cook, C. H. Fessenden, J. F. Woodman. 


1. P. Richards, Providence, R.I., has issued 
very neat and comprehensive chart of U.S. stan 
ard punches and dies for all purposes, includi 
shearing punches for large holes, such as required 
in tube plates, etc. The illustrations are very fi 
and give an idea of the work he does in his line of 
manufacture. Mr. Richards says he was the first 
to devise a standard for punches. 


TLe North Shore Traction Co., of Lynn, Ma 
have placed the contract for their new ear s} 
with The Berlin Iron Bridge Co., of East Ber! 
Conn. The building will be 103 feet in width a 
300 feet in length, constructed entirely of iron a 
brick in order to have the station fire-proof. 1 
same company are also making an addition to a 
shed for the Wilmington City Railway Co. at \ 
mington, Del. 


Noyes & Goddard, Waterville, whose stove fou 
ry was recently burned, have just completed th: i! 


new and commodious plant, which is much larver 


than the old one. The foundry proper is 40x70 fe 
and the mounting room is 30x60 feet. This f 
nishes sufficient room for more than doubling | 
original capacity of the plant. It is thoroug 
equipped with all the latest improvements in | 
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eof foundry machinery, and furnishes employ- Copper—The market is quiet. Lake Copper on 


nt for about twenty men at present. but this | SPot has bee n offered at 11.85c. to 11.90¢. for round | 


ree will be doubled shortly. 

’ — : , ee is ll . hs held at lle. to 114%e. 

We have received a new cat ‘logue of the ( hand- Lead—The market is steady at 3.95¢c. asked and 
& Taylor Co , of Indianapolis, Ind., in which is | 3.90¢. bid. 

scribed and illustrated a line of stationary single Lard Oil—Prime City is quoted at $1.07% to $1.08. 


eae ; iiahieais ee Spelter—The market is unchanged and dull at 
nd duplex link and plain engines of different 127l6e. to 4.30c. for New York delivery. A few 
rms, boilers and other appurtenances of steam | lower bids have not been accepted. 
ants. The catalogue contains much information Tin—The market is quiet and uncertain. The 
spot on stock and afloat is under good control. and 
5 rather firmly held at 20.35c. for March aud 20.40c. 
jon and use of steam for power purposes, and be- | for April deliveries. For spot delivery 20.25c. is 
» of standard size, that is, 6x9 inches, is well | bid; not entertained. 
dapted to b> filed either with the publications of 


e various technical societies or otherwise. | “ae at 
) | * WANTED: 
lhe Frasse Company (successors to Frasse & Co.) wi ‘ 
ivice us that they will move on or about May Ist ** Situation and Help’ Advertisements only inserted 
7 ; é i : under thts head. Rate 30 cents a line for each inser- 
rom 92 Park row, which location they have occu- | gon, About seven words make aline. “Copy should be 
ied for over fifty years, to the commodious store | sent to reach us not later than Saturday morning for 
t 19 Warren street, where they will show a full | “#e ensuing week's issue. Answers addressed to our 
, y , care will be forwarded. 
ne of lathes, shapers, planers and other machin 


ry and mechanics’ tools. Their trade has increased Wanted—Salesmen on commission, to push a 
o such a degree that this move has become neces- | Special line of mach’y. ‘* Kirk,” care of Am. Macn. 
sary to keep pace with their output. The store will | | Designer and draftsman, technical graduate, with 
g % ay 6 ~ sitio 9 . 
ve arranged to accommodate their retail stock. | ~~ Mernidg rinreoas “ey eesti mae » 
: . ‘ : } ,attern maker of 11 years e ae nee wishes po 
"he basement will be fitted up wi : rack for ‘| sition in the South. Address P., AM. MACHINIST. 
¢ wy 3 © 4) * *ft< y « ¢ . . i 7 
stoc’s of square, round, « etagon and flat, compris- | yeeh. draftsman & designer (28) graduate, 13 yrs. 
g all sizes of *‘Poldi” steel, for which they are | experience, wants position; ref. Box 43, AM. Macn. 
e American and Canadian agents. This steel is Wanted—Position as foremanof shop running 25 
ised for turning locomotive tires and other hard | to50 men; well up on ps andinterchange methods; 
. . “rgy 

surfaces. and for such works where too!s made of | T® fe Ag MEE Address Energy, Am. ; M (ALS Lot 

lar steels would not hold their edges. They | A first rate tool maker wants situation; is a suc 
regular Sleek j 2 : eee ” | cessful designer of tools to reduce cost of manu- 
also make a specialty of tools for repairing bi- | facture: best reference. Box 30, AM. MACHINIST. 
Wanted—First-class machinist, at good wages: 


hat is of use to any one interested in the genera 
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steady employment; must be used to job shop 
work. Address Box 34, AMERICAN MACHINIST. 

Wanted— Good machinists on vise and floor work 
in the printing press department of Mason Ma- 

New York, March 4, 1893. chine Works, Taunton, Mass. 

Iron—American Pig —We quote age North- A ist-elass pattern maker, 20 years’ experience. 
ern brands. No. 1 Foundry, $14.75 to #15.25: No. 2, open for engagement April 1: $100 per month if 
$14 to $14.50; Gray Forge, $13 to $14. Southe mM | you want a pusher. Pattern Maker, AM MAcu. 
brands of good quality are obtainable at $14.75 
to $15 for No.1 Foundry; $13.75 to $14 for No. Wanted—Foreman for machine shop for a car 
2: and $12.75 to $18 for Gray Forge. | works: must be under 40 years of age. Address V. 5, 
mrs care Lord & Thomas, Chicago, It). 


Antimony—T he market is steady. We quote L. 
X.. 103gc. to 10%c.: Cookson’s. 10%c. to 1034c.; Wanted— Position by draftsman on steam engine, 


Hallett’s, 10e. to 10lgc., and U. S. French Star, | special tools, jigs, ete.; good shop experience. Ad- 
10lee. | dress E. X. K., AMERICAN MACHINIST. 


Bradley Hammers. . 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 
other similar tool. Send for circulars. 


BRADLEY & COMPANY, 
Ne eg epee gage 52g e525 e5e525e5e5e5 


Ls. Flexible Metallic Fillet 
Ig ~ For Fattern Makers. 8 Sizes. 
Nae H. WHITE, 44 N. 4thSt. Phila, Pa 


HEAT BUILDINGS BY 


BOSTON HOT BLAST APPARATUS 


Blowers and Exhausters for every duty—Dry Kiln Apparatus. 


BOSTON BLOWER CO., Boston, Mass. 


~~ Machinists’ Supplies and Iron. 
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Syracuse, N. Y. 
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MABE YOUR TOOLS WITH A STEEL STAMP 
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123 CHAMPLAIN ST. 

CLEVELAND. CA/OC. 


SEND FOR PRICE LIST NO 4 









lots, but this does not meet the buyers’ views, W ho | 
prefer to await developments. Casting Copper is | 


Wanted—By a thorough practical machinist and w A competent mechanical engineer, original de 
tool maker a situation as foreman; aged 33; strictly signer and inventor, desires engagement as sup’t 
temperate; can furnish best ref. E. E. B., AM.Macn. | orchief engineer with a good concern; e» perienced 

Wanted—Position as sup’t or ass’t; good mana- | i= handling men and work systematical. Adaress 
ger of men and a pusher up in modern methods, | EP#ineer Box 35, AMERICAN MACHINIST. 
eng., mach. tools, heavy electrical work, etc Wanted—Foreman for machine shop manufac 
Box 37, AMERICAN MACHINIST. | turing wood-working machinery; must be a good 

An accurate and thorough mechanic, experi-| mechanic, and well acquainted with modern ma 
enced in all branches, has filled the positions of | chine shop practice: state age. experience, and 
master tool maker, foreman and sup't; is at pres- | salary expected. Address I., Box 26, Am. MACHINIST. 
ent disengaged; best of refs. Box 38, Am. Macu. 

Wanted—By practical foundry foreman (30,) situ 
ation: large experience in marine and general en- 
gine castings, loam and dry sand work; good rec-| modern machine shop practice and un lerstand 
ommendations. Foundryman, Box 29, AM. MACH. | methods of producing work cheaply; give refer- 

Wanted, immediately—Two gocd molders for | ence, age and salary expect’d. Box 39, AM. MAcH. 
dry and green sand work; also good lathe and | ae Jest are = 
planer machinists for shop building steam engines. | ., Machinist and draftsman (designer) 39 years in 
Address Box 40, AMERICAN MACHINIST. | this country, who is master of 4 languages, wishes 

2 to represent or act as interpreter for one or sev 

Wanted One first-class man to run turret lathe; | eral concerns at the Columbian Exhibition; had a 
good wages; steady employment; pleasant locat’n; | similar position at the Paris Exposition of 1889; can 
must be steady andreliable| Address Manufactur- | give first class American and foreign references. 
er, Box 36, AMERICAN MACHINIST. | Address L. E. F., AMERICAN MACHINIST. 


; Meet all requirements more 
fully and satisfactorily than any 
other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


HAMMERS wei 
OAPERIMENTAL ENGINEERING, 


Prof, ROLLA C. CARPENTER, M.8., 0. EM. M. E. 


8vo. Cloth, $6.00. 


JOHN WILEY & SONS, NEW YORK. 


| 


Wanted—A foreman for machine shopin Western 
Pennsylvania manufacturing portable engine and 
gen. machine work: must be thoroughly up in 























American Standard Gauge & Tool Works, 


WILMINGTON, DEL. The use of Hack Saws for cutting metals has in- 
creased a thousand fold, at least in the last ten 
years, or since the Star blades were first introduced. 


eet _— 
a © Before that time England furnished most that were 
used. Now the world’s supply is made in this coun- 
ADJUSTABLE BLADE REAMERS try. Wehandle nearly all that are made and know 
9 | that the demand doubles every 28 months. 
¢ in. to 2} in. About two vears ago we begin making a Power 
JAMES A. TAYLOR & CO. Frame for these Star blades, which has proved to 


be a very great success. The speed and pressure is 
‘te - 








so regulated that one blade will cut all day long, or 
7 — 
a SOL, <= | say, ten times as much as when used in a hand 


é a > al ~ . . 
i MWe bh —\} om 4 frame. It will cut all metals up to 4} inches, round 


or square, requiring no attention after the work is 















AC “06 mane 
| OT irieLeEssca Co put in the vise. We can give the names of several 
ny NEW YORK 0.4 (i thousand Iron Workers who are using these Power 
1O\\ LAN AND CHICAGO. |) a] | Saws, and we think they will all say that the ma- 
INAS ‘« Manufacturers of } Ht chines are worth to them a great deal more than 
| WN \ Drawing Materials, ) i | they cost. It is only a question of a very short time 
AMX 2 Surveying Instru- ; |) $4) | when alliron working shops will have from one to 
—A Fk ments, | &c. V ¥ {il | a dozen of these saws inuse Price, $25. 








We are the only Headquarters for Star Hack, 
Butcher and Bracket Saws, 


MILLERS FALLS CoO., 


93 READE ST., NEW YORK. 


HOW 10 COMPUTE THE HORSE POWER 0 OF Ai STRAM “ENGINE, 

Use the Average Steam Pressure and Horse Power Indi- 
cator, which give it at one ~ he? any Cut-off, Price, 82.00. 

Published by KEUFFEL & ESSER CO., New York, 
(Branch, Chicago). Sho A Materials and Surveying 
Instrumente. 











FOR SENDING 


CIRCULARS TO MACHINISTS 


Directory giving names, 


AND ALL METAL WORKERS. 


addresses (Street numbers in Cities), and Commercial ratings of all Machinists, Founders, Engine 


Builders, Boiler Makers, Machinery Manufacturers and Dealers, Iron and Steel Dealers, Supply Dealers, Plumbers, Steam and 
Gas Fitters, Sheet Metal Workers, and all other Manufacturers and Dealers connected with the Machine, Iron, Steel and Metal 


working trades in the United States. 
Gives more information than any other one publication. 


Price reduced to $5.00. Never before offered at less than $10.00. 


MACHINISTS’ REFERENCE DIRECTORY, 





Accurate, Complete and Condensed; saves time and postage. 


A limited number of copies remain. 


(19 South 4th Street, PHILADELPHIA. 





A NEW STYLE a 


PUMP PRESSURE REGULATOR. 


This is a Pressure Regulator, espe- 
MASON 
s1ULATo, ER cially designed to meet the requirement 
ae of Steam Pumps in Elevator service. 
The lever bearings are hung on hard- 
ened steel knife edges, which makes the 
Regulator in its working as sensitive as 
a pair of scales. 


MASON REGULATOR CO., 


BOSTON, MASS., U. S. A. 


BOSTON*MASS. 





BETTS MACHINE co, 


WILMINGTON, DEL. | 
| 
| 


MACHINE TOOL BUILDERS. 


IMPROVED PATTERNS ! LATE Deal am | ! | 


ASBESTOS CEMENT FELTING, “eec—______ 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 




















We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


Lu W. JOHNS MANUFACTURING 60, 


87 Maiden Lane, NEW YORK. 





HW.JOHNS MFG. 
87 MAIDEN LANE, 
NEW YORK, 
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Wanted—A foreman for a fine brass foundry near 
New York; must be skilled in making the highesi 
grade of small brass and bronze castings, such as 
for hardware and fancy goods, and competent to 
take charge of finishing and pattern making. Ad 
dress, stating age, experience, references and sal 
ary expe ected, Box 42, AMERICAN MACHINIST 


A permanent position, with good pay, is opento 
a first-class, all-around machinist; preference will 
be given to aman capable of making good work. 
ing drawings and governing a few men in new 
work®now being equipped with modern tools for 
the manufacture of pressure regulators, reducing 
valves, pump governors, etce.; communications will 
be treated as confidential and returned if desired 
Address Foster Engineeiing Co., Newark, N. J. 





+ MISCELLANEOUS WANTS | 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be Forwarded, 

Cheap 2d hd lathes & planers, S. M. York, Clev’d, O. 

Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E., O. Chase, Newark, N. J. 


jan established business; must be 


Engines, special and gen. mach’y designed; ideas 


develope d. A. W. Jacobi, 136 Liberty St., N. Y. 

Best Bolt Header in the world for $30. Address 
Cc. H. Baush & Sons, Holyoke, Mass. 

Wanted—To buy or rent a small machine shop 
and foundry; give full partic’s. Box 41, Am. MAcH. 

For Sale—A machine shop, well established ina 
city in Central Pennsylvania. Price, $3,500. Want 
inquiries from parties meaning business. Address 


P. O. Box 27, Harrisburg, Pa. 

Special, experimental or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, Il. 


Agents wanted in every manufacturing town in 
the country; a first class mechanic who will devote 
his spare time to solicit orders on commission for 
a hustler: samples 
566, Waterbury, Conn. 


Herreshoff improved 


furnished. Address Box 


For sale, for want of use 
water-tube boiler in perfect. order, 56 feet by 5% 
feet by 6 feet, with usual fixtures; price low for 
cash. W.H. Hoyt & Son, Box 765, South Norwalk, 
Conn 


Wanted—To sell one of the most complete 
foundry and machine shop plants west of the Mis- 
sissippi, located in the best town in the West; this 
plant is equipped with modern machinery and of 
large capacity; originally established in 1867; rea- 
son, wish to retire from business. R. L. Cofran, 
Topeka, Kan. 





WE ARE 


GENERAL EASTERN AGENTS 


G. A. GRAY CO.’S Planers, 
The Celebrated MULLER Lathes, 
W. F. & JNO. BARNES CO.’S Drills and Lathes, 
KELLY Adjustable Crank Shapers, 
SMITH & SILK Crank and Geared Shapers. 
DIETZ, GANG & CO.’S Radial Drills. 

ano LOCAL SELLING ACENTS ror 


P. BLAISDELL & CO.’S Lathes and Drills, 

HENDEY MACHINE CO.’S Lathes and Shapers, 

GEO. H. EATON & CO ’S Power Presses and Shears, 

SLATE MACHINE CO.’S Sensitive Drills, 

DIAMOND MACHINE CO.’S Grinding and Polishing 
Machinery. 


A Large Stock Always on Hand. 


THE GARVIN MACHINE CO.., 


LAICHT & CANAL STS., 
NEW YORK. 


SECOND-HAND AND NEW MACHINERY 





62in.x6Lin.x9 ft. Planer 2 Heads 
Min. x42in x24tbo ft. do 2 do 
Zin. x42in.xl6ft. do 1 do 
30 (n.x30 in.x8 ft. do 1 Head. 
26in.x2%4 in.x7 ft. do 1 do 
2in.x24 in.xd ft. do 1 do 
22in.x21 in.xd ft. do 1 do 


15 in xi3 ft. Planer New Haven, 

80 in. x18 ft. Engine Lathe Geared Face Plate. 

60 in. x45 ft. Double Engine Lathe 

§2in x36 ft. Engine Lathe Horizontal Boring Machine, one end 
30 in. x28 ft. Pond Machine Tool Co Shafting Lathe 
82 in.x26 ft. D. W Pond : nyine Lathe 

B2tnoxl2, 14, 16, 18 Tt. Be New Engine Lathe. 

28 in.x22 ft. kngine | aoe cheap 

25 in. xl2, 16, 20 and 24 tt. Bed. New do do 
21in.xl0, 12 ft. Bed. do do do 
20in.x7\4 & 8 ft. do 2d Hand do do 


18in.x 6,7 & 8 ft. do New & do do do 
17in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
15 in.x 6 & 8 ft. do do do do do 
14 in.x 6 ft. do do do do do 


Car Axle Lathe, Bement. 

15, 16, 18, Zin. Crank Shapers 

20, 24, 26 & 30 in. Geared Shapers 

20, 22 24, 28, 30 & 36 in Drills. | 
Rolt Cutters. 

8anii3 in. Stroke Slotters 

Lot of Lincoln Pattern Millers 

2 3and 4Spindle Drills. Gavin. 
No. 75 Blisa Presses 

Boiler Head Flanging Mach. O’Brien’s ¢ 
1100 and 3000 Ib. Bement Steam Hammer, 
100 and 150 Ib. Steam Hammer, 
40 H. P. Vert. Engine. N. Y.S.S. P. Co, { 
ILin.xt8in, Hor. Engine. Al Order 

12 in.x24 in. and 14 in.x36 in. Corliss Engines, 


GEO. PLACE MACHINE CO., 
120 BROADWAY, NEW YORK. 


No. O Turret Lathe, 
4m. Tooland Maeh Co, 
24 in. Swing, S ft, Bed. 


iear Molding Mach, 


SEND FOR 
MARCH List, 


FOr SALE 


Entire Equipment Machine Shop, 
CONSISTING OF THE FOLLOWING 
Machine Tools used on Tool Work, in 
First-Class order and Complete. 


Engine Lathe, 2 in, swg. 5% ft. between 
centers. Hollow spindle 134 in. and cross-feed 


Engine Lathe, 24 in. swg. 5% ft. betweer 
centers. Hollow spindle 13g in. and chuck 
Engine Lathe, 18 in., swg. 5 ft. Bed with 


hollow spindle 144 in. and chuck. 
Planer, 214 in. x 5 ft. with all the feeds and chuck 
*“ New Haven 


Planer, 30in. x 8 ft. ‘‘ Extra Heavy” with all the 
feeds. Used one week. 


Sha per, 15 » in. stroke, with improved tilting table 

*Hendey. ”’ 
Upright Drill, 30 in. swg. with backgears, 
automatic feed lever feed and reverse motion 
for tapping. ‘ Extra Power.’ 


Upright Drill, 32 in. swing complete. 


Brown & Sharpe, Upright Turret 
complete, 


Speed Lathe, 10in., swg. 4 ft. bed. 
Punch Presses, regular styles, common sizes. 
Springfield Tool Grinder. 


Boiler Bending Rolls, §& ft. 2 in., 
style, with balanced top, roll 
housing. 


J. J. McCABE, 


E. P. puttaro’s 68 Cortlandt Street, 


N.Y. Mach’y Warerooms, NEW YORK. 


Machine 


improved 
and hinged 








ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 

Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ag 20 


FO 
TOOLS, 
DRILLS, 
DIES, &¢. 























SOFT Gnat iRoW CASTINGS. 


From \%& oz. to 1000 Ibs. Small Castingsa 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 





TRAVELING CRANE 


CAPACITY, 3,000. 
PRICE OF MACHINE, - - $100.00 
Timber, Bolts, Track Iron for overhead frame, 141.50 


Send for Illustrated Circular, giving full details, 


T. SHRIVER &C 333 E. 567 Sr. 


NEW YORK. 














3 SLIDING CALIPERS are the best Measuring In- 
& strument made, give them a trial and be 

4 convinced, Hardened Jaws; 
3 — graduated in 1-100th 
ai Taq and 1-64th. or 1 32d 
3 Ma! wu EE A 
=| first-clas and 
S| accurate 

=} Vernier and Metric Measurement to Order 

be Prices are low and you cannot afford to be without o1 






Ask your dealer for it, or s¢ 


nd for circulars and 4 


E. CG. SMITH, CotumsBia, Pa. 


lioera: 





Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
lete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 

Inventions perfected. Estimates furnished. Cor- 

resvondence solicited. 

Send for Circular of our SENSITIVE ENEE DRILL. 


BRADY WFC. 60. 83 Washington St., 


BROOKLYN, N. Y. 





WHEELER CONDENSER AND ENGINEERING CO, 






92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS, 


ALSO SUCCESSORS TO THE 


Colwell [ron Works. 





ies. Vacuum Pans, Double and Triple Effects, 
m= &c. Blowing Engines for Blast Furnaces. 
and Brass Castings for the Trade. 
chinery a Specialty. 


Machinery for Sugar Plantations and Refiner- 


Iron 
_ Heavy Ma- 





THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





STEEL OF THE 


Pitrssurcu. 
Cuicaco 
New Yorn 


FINEST QUALITY MADE FOR 


Sof DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


AND OTHER FINE TOOLS REQUIRING GREAT ENDURANCE OF 
CUTTING EDCES. 





A NEW SCREW PLATE. 





THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. 
celebrated Adjustable Lightning Dies. 
correct length and weight to suit size of die. 
of dies may be in use out of same set at same time. 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO,, 


The dies are our 
Each Stock }s of 
Several sizes 
SEND 
Made by 


CREENFIELD, MASS., U. S. A. 





BOSTON: 11 & 13 Oliver St. 


TR. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS, No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B. M. TONES ke CO., 


NEW YORK: 143 Liberty St. 





9 to 51 in, SWING 


Modern Design. 
Valuable Features. 
CATALOGUE FREE. 





SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





FITCHBURG 


AND OTH ER 


SEND FOR 
CATALOCUE E. 





i 48-inch Planer. 


FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 





The Elliott Drill Press : 


seooeee FOR ANY LIGHT WORK °----:- 
LARGE RANGE OF WORK - LOW PRICE 


E ELLIOTT DRILL. 


TH 





Now Manufactured by 
A. J. WILKINSON & CO., 


180 to 188 WASHINGTON ST., 


ee@~<e SEND FOR CATALOGUE, oo <0 





BOSTON, MASS. 





OMPRESSION SHAFT 


OUPLINGS. 


W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 





THE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provivence, R. I. Boston, Mass. 





® Circular. 


Registers 2,000 
Revolutions 





THE LEADER MAC Saw MACHINE 
Perfect 

Alignment 
Of Blade. 











Frame rises 

on return 

stroke, sav- 
FOR 

ing wear on 

blades. LIST. 


THE FRASSE COMPANY, 
90-94 Park Row, New York City. 


SEND 


Near Brooklyn Bridge, 





QUINT'S 


of Drill. 





revolutions. 

















TURRET DRILLS. 


Arranged for Light Tapping. Has these Advantages : 


Power as applied is graduated to size 


SIX DRILL SPINDLES and only the 
one in use revolves. 
Any speed instantly from 250 to 2,000 


Drills and Taps without moving work. 
Capacity from 0 to »% inch. 
SEND FOR CIRCULAR. 


A. O. QUINT, Hartford, Conn. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON. 









3000 
VARIETIES FILES 
(X. F.) & INCREMENT CUT FILES. 


“BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


Ss A \ 





BURR K. FLELD, Vice-President. 
GEO. H. SAGE, Secretary. 





Buiiders of 
‘sSuipling 
pue sospiig }003g pue uol 








Engineers, Architects and 


The above illustration is taken direct from a photograph, and shows an Iron Truss Roof designed and 
built by us for The Burlington City Water Works, at Burlington, Vt. The building is used for 
storing coal, and the root is designed to carry a track through the trusses so that the coal can 
be distributed trom thecar, and thus save handling. The roof is entirety of iron. no wood- 
work being used about it in any way, shape or manner, it being absolutely fire-proof. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size. 
faking anything 


Patented Dec. 25, 1877 @ 





from =e a 
£ to 1 inch ine lusive. meh 


Machinist's Size, 
No PRICE. 
1 ‘ lo6tol in. $10 
Z Sci csevwelek bees: aun 
3 16 "* 2 a5 18 
4 with s rews)2 ‘* 3 * 
oe i4 


IF YOU WILL a Hag iy TOOL YOU WILL NOT REG RET THE EXPENSE. 
LECOUNT. SOUTH NORW 4LK, CONN. 

SPECIAL MAMNDRELS FOR ig bag: JOBS pa Decl TO ORDER. 
These gocds are for sale by CHAS. CHURCHILL & C¢ ; 


ross St., London, England. 








Lun, Favwoancn & Norton Ct. 


WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, 
objectionable 
Machine. 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, 


Treadles, Cocks, or any of the 
features common in this class of 
Truing Device, which is inexpensive, 
The whole 


Send for 


DETROIT, MICH. 





hac 


SMOOT . COLD 


YBES 





John S. Leng’ rs Son & Co. NewYork. 








THE STATES MACHINE CO. 


HARTFORD, CONN. 


Send for Particulars. 


[ i ‘ \ ik ] 


i eat Wg GA ea a 


aan sia 


MACHINISTS’ SCALES, 


PASE t END GRADUATION. 
We Invite comantians for Accuracy wi a all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE, N. Y. 


BRASS-WORKING TOOLS, 




















gy MACHINERY. 


PRICES on APPLICATION | 





SCREW. MACHINES. 





THE 


LODGE & SHIPLEY 


MACHINE TOOL CO., 


108-115 CULVERT STREET, 


CINCINNATI, O., U. S. A. 





Turning Full Swing. 


ENGINE DETAILS 


PUMP DETAILS 


Manufactured on our “ENGINE DETAIL MACHINE” at a greatly reduced cost. 


This machine has three times the power of an ENGINE LATHE of same Swing 
(30 inches); has great Stiffness, has Hollow Spindle, Turret has Power Feed and Set- 
over Movement: Cross Carriage has Power Feed to the Center, Extra Tool Post for 


Dash Pots, 
Vacuum Pots, 


Cylinder Heads, 
Valve Bonnets, 


Plungers, Caps, Etc., Etc. 
Flanges, Cylinders, 
Piston Heads, Etc 


Piston Rings, 





Me Me 
tal p2A A DK 


SIL YAZ 


BUFFALO. 


As Zs 


Ze} SIL Ap £3 


Z. 





SCrrare FORGE orm eCTrAce. IN. Y- 


VOLNEY W. MASON & CO. 


MANUFACTURERS OF 


New Patent Whip pet 





Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
GILBERT & B ARKE R MFG. CO., General Agents fur the U.S., SPRINGFIELD, MASS. 


THE AERATED FUEL COMPANY’S SYSTE 


W.S. COLLINS, 45 and 46 Drexel B’ld’g, New York. 











Patent Friction Pulleys, 
Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE. R. I.. U.S. A. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 


PLANERS, 


er New and Revised Catalogue of Practical and Scien- 
title Bo« 8 pages, 8vo.,and our other Catalogues and Cir 
culars, the "whole cove ering every brane h of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





THE FO PATENT OPEN SIDE SHAPER. 


No springing of ram. | 
No overhanging table 


Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad- 
justed 1-16 in. or 24 in. 

ne Screws to Monkey l 
wit 


DRILLS 


AND OTHER 


IRON WORKING TOOLS. 


Before ordering send us a memorandum of 
your requirements, 


COOKE & CO., 
163 & 165 Washington St., NEW YORK. 





Powerful, Quick, 
Accurate. 
’ Write for Circular, 
r+) THE FOX MACHINE CO., 
$25 N. Front St. 
” GRAND RAPIDS, MICH. 

















JERSEY 





A. R. “AIG EC C0. 
cdeiaiee pe ad 


Heavy Machine Castings. 


SAW 


FOR 


J Cutting 
Bot Iron 
~ op Steel, 


N. J. 










WORTHINCTON 


PUMPING ENGINE 


FOR 
WATER WORKS. 
SIMPLE, COMPOUND, 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 
BOSTON, PHILADELPHIA, 


OR 


CHICAGO. 











ST. LOUIS, DENVER, 
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Established in 1874. Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York 


CLEV ELAND TW IST DRILL CO. 85 Queen Victoria St., London, Eng. 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH, U. S. A. 


SOLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND —" 











Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


NO KEYS. NO KEY- oe NO SLIPPING. STUART'S PATENT 
=_— Compression Wedge Coupling. 


SENT ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


Ss SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discounts and illustrated Price List of 20 sizes. 


R, J. STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N, Y. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 











Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


ADDRESS: 
By J.G. A. MEYER. 


s . ] 

This vaiuable series of 98 articles American Machinist, This valuable series of 106 articles 
oaving been concluded, copies of the _— been concluded, copies of the 
American Machinist containing 208 BROADWAY American Machinist containing 
them will be sent by mail to any address ’ them will be sent by mail to any ad 
in the U.S., Canada or Mexico, for ' oo in the U.S., Canada or Mexico, for “A 30, 
or single copies, 5 cts. each, postpaid. NEW YORK. or single copies, 5 cts. each, postpai 


SBwOSVSHVIEDVESCD 


ALUMINUM! 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 


Offer Pure Aluminum in Ingots, Slabs, 
Sheet, Wire and Castings at lowest market 
rates. 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 


























ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information address the 




















Manufacturer, 92070707 O82 O28 Oa" 
|S. W. GOODYEAR, Waterbury, Gt. ; r we 
J.A.FAY & COE! | o's ty 
BUILDERS OF IMPROVED sais SSS yay 
WOOD-WORKING MACHINERY] SH was hacrincy QS, 
FOR USE IN >, ONE OF OUR SPECIALTIES, Y “me 











COLLFGE OUTFITS A LEADER. 


Pattern Making J. A. FAY and EGAN CO., 











THE BUFFALO STEAM PUMP Co., 


MANUFACTURERS OF BUFFALO, N. Y. 


TEAM PUMPS 


For ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET 


THE MILLER STEAM PUMP CO.,, ™XxoN. 


ILL. 
MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPEGIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First CLAss. 
Discounts and Terms on Application, 


Tyg tiee IRON WORKS, 


me JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


MINE Pumps, SINKING PUMPS PRESSURE 
Pumps, Vacuum PUMPS, ARTESIAN WELL 
Pumps Power Pumps, Etc., ETc. 












Q4XVex 2a 





a _ —_—_—<<—S— 
24 IN. X 10 X 12 IN. OUPLEX OUTSIDE PACKED PLUNGER PUMP. 


LOWVILLE IRON WORKS C€O., toKyyt= 


s J = i MANUFACTURERS OF 
oy | ti = Cy =e 
Sus —fha\ 
hy ih 
S ctedd ~ 
‘- 
wi 
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Sar For Boiler and 
Feeding, @ other 

Elevator purposes. 

Work, 4 Send for 

PulpMills. ; gs Circular, 











BALLS 


For all Anti-Friction Purposes. 


STEEL BALLS from } to 1’ 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3’’ in a short time. Aluminoid hard as hardened tool 
steel all sizes above 44’. Write for prices and samples. 


7 __\. GRANT ANTI-FRIGTION BALL CO., Fitchburg, Mass. 


U. S. STANDARD 

















Car, Lacomotive and Bridge =. =. Clastanatt, Ghia. 4. 6 SHEARING 
Wolke, Planing Mills, Soak, pan 59 W. FRONT ST., Cincinnati, Ohio, U. 8. A. 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops, Carriage Works, 
c., c. all kin of Riveted Work. 
All of the highest standard of excellence E = | I. P. RICHARDS, Providence, R. I. 
W. H. DOANE, Pres, DL. LYON, Sec'y, “No. | Band Saw. — 
New Illustrated Circular 
The EVANS FRICTION CONES. LATHE 
Thousands of Sets of VARIABLE SPEED Center Grinder STARRETT’S 


CONE PULLEYS in operation driving all kinds of 


machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CO., 


95 Water Street, BOSTON, MASS, 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round. flat, or square wire, 
similar in sbape to those shown in the cut herewith. Also similar art icles made to 
order. 

Send samples of articles required, and mention quantity wanted, that we may 
— prices tor either machine or the goods, whichever may be desired. 


>~ Bicycle and Labor Saving Machinery a Specialty. 
E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, W. Y. 
Presses, Drop Hammers, Shears & Dies, 








pes <P 
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‘SyIOM PUL 22yO 





‘Wd ‘WIH@’140V 1iIHa 
‘$}399.136 WISCII pue ptz 


THE HENDERSON MACHINE TOOL 60. 


MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc. 


Machinists’ Shapers, Milling Machines 


AND SPECIAL MACHINES. 


Correspondence solicited, 





Western Office, 14 N. CANAL ST., CHICAGO. 
OWNERS OF 


THESTILES & PARKER PRESSCO, 























For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co. 


Wilmington, | Del. 


FINE 
) TOOLS 





Warranted Accurate—Best in 
Workmanship—Latest in design— 
FOR GALE BY Finest in Finish—Send for Cat- 


P Chas, Churchill & C0. Ltd. | @atogue. 


21 Cross St., Finsbury, ic. 
London, England 








S. STARRETT, 
Athol, Mass., U.S. A. 
Lonpon AGEents: Chas. Churchill & Co., Ltd., 
21 Cross St., Finsbury, E. C. 











Fine cusiings by new pressu.e procest 
equal to hand cut work in Bronze, Brass 
Aluminum, and German Silver. Machin: 
ery Name-Plates 1} cents per sq. inch. 


ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable 
Compact and Cheap; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 











. 
CLOUCH’S Fg 

8 . 

- & 
; =| « , 
Sp VERTICAL MILLER Foaet 
pe og EE 
( 4 9) Gi Es 
0 i a2 B% 
rill Press Combined. ter 
A valuable Machine for all a = 
kinds of Die and Tool Work re- i) = ha & 
quiring Milling, Drilling and Pro- a4 =| oo cc 
filing; Sliding Head instantly > es 8 
adjusted. 12° cn column and < a < = > 
table, has micrometer adjust- > ok tue g 
ment 6’, 12’ and 18” cross, length a Ss = 

wise and vertically by screw. fe z= = 
This machine is made in two S28 & 
sizes. No. 1 uses Mills %’’ and 4 ~~ ft 7 8 
less; No. 2, 1” and less. , zoos 
Descriptive Circular and further J = os & 
Information of Ce =| j 

R.M. CLOUCH, ia aS 

~ a S 








Tolland, Conn. 


























Please Mention This Paper. 
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Absolute Safety from Destructive Explosion—nighest Attainable Kconomy of 
Fuel-— Rapid Generation of Dry or Superheated Steam—Durability—Low Cost of Main 
tenance—Ease of Transportation and General Efficiency are among the advantages 


possessed by the “ Wharton-Harrison ” form of boiler. 

Send for Descriptive Pamphiet— Drawings me, and Estimates promptly 
furnished for any amount of power from 4 H. . up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


ATLANTA, GA, 
9 No. Pryor Street. 


NEW YORK, N. Y. 
41 Dey Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 
Philadelphia, Portable Drills, Hand 
Drills, Boiler Shell Drills, 
Light Drill Presses. 


ELECTRIC MOTORS SR 


Specially adapted for driv- 
ing Machine Tools, Cranes, 
klevators, Pumps, Presses and 
other Machinery. 
ELECTRIC GENE- 
RATORS, 


For installation of Complete 
Power Planta. 


THE ONEIDA MFG. CHUCK CO., 


NEIDA, N. Y., U. S.A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 

THE LITTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled principles known in the field of 
mechanics, namely, the eccentric, lever and screw. In_their combination > 
and relative proportion in this tool we are enabled to offer a much superior ™= 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 






























Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 








CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 






















' 

fi 2343 & 2345 
; Callowhill St., 
PHILADELPHIA, PA. 








DRIVEN BY ROPE OR ELECTRIC 
MOTOR. 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts, 
PHILADELPHIA, PA 


MOFFET PORTABLE DRILL. 


Send for Circulars 
and References. 
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y} uneuiesesco Wage fie 

: ASA 16 inches diam 

= eter. 

MACHINERY =| REAMER. ~ 

pi Runs with Steam 

E Will k i y ee 
PRICES OF re ee J > Compressed Alr, 
APPLICATION. & |any position. tl 

| eC ee fs " 

4 


THE HORNER 
MACHINE CO., 















Ld 
HOLYOKE, J.G. TIMOLAT, 

59 S. Fifth ° 

MASS. Send for Circular, fod egy 
FTVVVVVVVVESLARE,D 
¢ A fo COILS and 4 
¢ | BENDS of ¢ 
rs IRON, rs 
¢ BRASS, @ 
rs and ¢ 
# COPPER PIPE @ 
INTERESTING, ¢ if of every 4 

INSTRUCTIVE. | ¢ . description. 
Our new pamphlet on lubricating by 4 \ : é 
means of Pure Flake Graphite. Send fora ” — ae 

PY. JOS. DIXON CRUCIBLE CO., @ The National Pipe Bending Co. ¢ 
JERSEY CITY, N. J. 4 52 River St., Néw Haven, Conn. @ 
VVVVVeesgesssssqnd 


Westeot Chuck Gp,,°"m" Sued tan Ein Fd Ca, Onrida, N.Y, U.S, h 


SCROLL COMBINATION LATHE CHUCKS. 
BoTH 3 AND 4 Jaw. s 


LATHE AND DRILL = twee | yutpoiti 


Side of Jaws 


49-16 in 512in. 
6 in 61-2in. 
71-2 in 8 in, 

| 1018 in 12 in, 
13 14 in. 15 in. 
1 : - 


 llusirated Catalogue, 


36 in. } 43 in 


Manufacturers of al] kinds of 


4 in 26 in. 





WESTCOTT’S PATENT, 





IMPROVED INDEPENDENT CHUCK 


JAWS REVERSIBLE. 
MADE IN TWENTY-TWO SIZES, FROM 4 INCH TO 42 INCH INCLUSIVE 


STRONC, DURABLE, ACCURATE anpb CHEAP. 


HEAVIER THAN ANY OTHER CHUCK MADE, 
Send for 60-page Catalogue description of all classes of Chucks. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A, 


OR, CHAS. CHURCHILL & CO. LTD., 21 CROSS ST., FINSBURY, LONDON, ENGLAND. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. We now carry 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK Co., 


HARTEORD, CONN, 


LATHE AND DRILL CHUCKS. 


Buyers should note quality firs 
and then price. We have made im 








provements which greatly increuse 
the durability and accuracy of our 
tools. Please investigate our claims, 
We carry a large variety in stock, 


and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue! 





PEQ DRILL. 


THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT. 





SKINNER 


CHUCKS 


© Independent, Universal and Com- 
=. bination LATHE CHUCKS, 
¥ —Also, DRILL CHUCKS.— 


\ SKINNER CHUCK . 
Send for CATALOGUE. NEW BRITAIN, a ‘ 


Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


C.W. JORDAN, 
4 Wayne St. 
WORCESTER, MASS, 


=» CHUCKS 


ALL STYLES. 
NEW REVERSIBLE JAWS 
(DOVETAILED). 

New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CGHUGK. 


For either straight or taper Shank Drills. 
SS Has the Holding 
HH Power of Taper Socket 
together with all the 
advantages of the com 


oe cn MERSHELL FLUE WELDER 


SWEETLANG. 





















Price List and Discounts 
P —S to 

THE PRATT CHUCK CO., 

Clayville, N. Y.. U. S.A. 


Will weld any size flues 
in superior manner, the 
weld being 

SWEET'S perfectly 
Measuring Machine. | Smooth in- 


ann only micrometer side and 
at will not lose its hi 
accuracy by wear. out. Welds 


Satisfaction Guaranteed. | 200 loco- 


SYRACUSE motive flues per 
TWIST DRILL CO.,| gay. 


Syracuse, N. ¥- ‘ ‘ 
Send for circular 


| THE McNAULL |HETHERINGTON 
i UNIVERSAL RADLAL | naire 


Indianapolis, Ind. 


DRILL.) =< 


Patented. 
BEST THING OUT. 


Write for circulars to 

































- ; “SEAT SETTING GAUGE 
TS) MoNAULL | USSR A semmitonl sonnel nD 





DEPTH ANGLE AND 
Mach. & Fay. Co, ee ae co TWIST DRILL GAUGE 
“Sa RONCEVERTE, 
=a — W.VA. 


BOSTON 


WORKS 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 
300 LIST IRON, 600 LIST BRASS. 
Catalogue FREE to any Business Firm. 


HYDRAULIC MACHINERY / 


PRESSES, PUMPS, PUNCHES, 


SR) A0KS, Vatves, Fitinos, Packinas, 


Sy, ACCUMULATORS. 


lea! WATSON & STILLMAN, MFRS. 








W. C. YOUNG M'F'G CO.,"°%/:5""" 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 


















Hydraulic Flange Packings. 204, 206, 208 & 210 E. 43d St., New York, 


2 Plunger Belt Pump 
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PUTNAM MACHINE CO., 


Builders of the Modern 


NEW PUTNAM GAP 
ENGINE LATHES 


up to 58” swing. 
Putnam 
Standard Lathes. 


Putnam Patern 
Makers Lathes. 


CHAS. CHURCHILL & CO., 1/t’d, Agents, 21 Cross St., Finsbury, London, 





lata +e 
SS., U.S. A. 
Putnam New Semi- 
Standard Lathes, 
Mi Putnam New 4 Die 
Bolt Cutter. 
| Putnam Car 
Wheel Borer. 
Putnam 
Railroad Crane. 
ALL WiTH NEW MODERN 
IMPROVEMENTS, 
F. C.. England. 





THE BEST WORKMEN 


ARE USING 


GROBET + 4 
SWi5S FILES. 


MONTCOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 








Deposited in the vs. 5. $887,000.00. 


Policies issued giving full protection to Em 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
auring year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston : Samuel Appleton, 28 Central Street. 
New Y« One : Edmund Dwight, Jr., General Agent, 51 Ced? 


Stre 

MIDDLE “Daranrae NT: Tattnall Paulding, Resident Adv’ 
W.A.L. LAUGHTON, Manager; John M. Ash, Jr., Gen 
Age *, 416 to 420 Walnut Street, Philadelphia. 

CuicaGo. Geo. A. Gilbert, 226 and 228 La Salle Street. 

37. Louis: F. D, Hirschberg Bro., 120 N, Third Street 


AGENTS IN ALL THE Prinoran Crrv 





A ‘ao tical Little Book, 
omy eu WTO MAKEA th.p 


mor OR OR DYNAMO.” 
CENTS: Illustrated with plans and all details. 
~tamps f sare, ELECTRICAL REVIEW, 
Accepted, 13 Park Row, N.Y. 





Burnham’s Sensitive Drill. ~ 













SEND FOR CIRCULAR. 
THE GEO. BUBNHAM CO,, Worcester, Mass. 





A. FA LKENA U, 

1 ith Street & Ridge Ave., Philadelphia. Pa. 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 

Special Machinery designed and constructed, 


HURLBUT’S / Patent Cut- 
ting-off and 










Sizes, 2’’, vs 0 se" 
MADE BY 
HURLBUT, ROGERS 
MACHINE CO. 

South Sudbury, Mass, 

; Chas. Churchill & Co., Ltd., 
Agents, 21 Cross St., London, 
England. 





On account 
of the econo 
my resulting 
from the 
manufacture 
of our Uni- 
versal Tool 
Grinding 
Machine in 
lots of 50, we 
are enabled 
to reduce the 
price materi- 
ally while 
adding to the 
efficiency of 
the machine 
by supplying 





all attachments. SEND FOR CIRCULAR. 


GISHOLT MACHINE CO., Madison, Wis. 


AX BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 


BREHMER BROS., 














440 N. 12th St., Philadelphia, Pa, 





AMERICAN WATCH TOOL CO. 








LATEST IMPROVEMENTS. 
NEW STYLE. 
NEW PRICES, 
GROWING RAPIDLYin FAVOR 














TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


Metal-Working Machinery 


IN NEW YORK, 





NO. 2 TURRET LATHE. 





THE GARVIN MACHINE CO,, 





Write for Complete List, 
catenin and Prices 


LAIGHT AND CANAL STS., 
NEW YORK. 





PS =e, 


a American Gas Furnace Co.,. 


OIL GAS_ PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue, Estimates made for 
7~ Fm gene operation requiring 
h, even and control- 
igbie temperature. 


No. 80 NASSAU STREET, 
NEW YORK. 
00., 











THE INGERSOLL MILLING MACHINE 


ROCKFORD, ILLS. 


, 24in., 36 in. Slab Milling Machines. 
zontal hae "Machines. 

36 in.x36 in.x8 ft. Slab Milling Machines. 
Weight, 22,000 lbs. 


7 Cutters of any Size or Shape. 





PAT. DEC. 24, 1889. 


BICKFORD | 
DAlLLand TOCLCO., | 


BUILDERS OF 


UPRIGHT RADIAL 


AND 


Universal Radial 
DRILLS. 


Boring and Turn- 
ing Mills, 








2 ENGRAVER on wo DY 
ANN ST -¥ NEW YORK: 


HAMILTON 
MACHINE TOCL €0, 


N. E. Cor. Water & Market Sts, 
Hamilton, Ohio, U. 8. A. 


26’’and 32’ Back Geared and 











re foe 








Correspondence Solicited. 


= The Almond Coupling 


A NEW quarter turn 

motion to replace 
= quarter turn belts and 
= bevel gears. 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 











A LITTLE THING 


makes a great difference. 


This is true in our machine 


NwOISEL»ss, 
m m 


wheels made 





molded gear BROOKLYN, N. ¥. 
from special process char- 
coal iron. oa a 
A SUBSTITUTE FOR pono 
PLUGS. 


ACCURACY, 
WEAR, 


just what you get from our 


CLOSED 


FOUR SIZES. 


MANUFACTURED BY 


F. D. WINKLEY, 


MADISON, WIS. 


The Moore & White Cb, 


15th St. & Lehigh Ave., 
PHILADELPHIA, Pa. 
MFRS. OF 


Mae The * Moore & White” 
> Friction Clutches 


s, a Cut-off Couplings. 


Send for Circulars. 








gearing. Do you want to 


know more about them ? 


Then write us. 


UNION FOUNDRY & MACHINE CO., 


PITTSBURG, 








MONEY SAVED. 





Comsrnep Dritt ano Counrgersmnx ror Centerrne Latwe Worx 


Size of body 3- 10 in.: : Drills %& in. and 3-32, or same size each end. 
bi .s 8-100 and 7-100, 


**  1364in.; “ 1-16 inch. ‘Price $1.50 per doz. 
J. T. SLOCOMB & CO., Providence, k. |. 
THE J. L. TAYLOR (osci.'Manutacturers. 
PIPE AND NUT WRENCH. 


Jp TAYLOR PIPE & NUT WRENCH willl) 
PAT® DEC.1, 1891. 























HERMANN BOKER & CO., SOLE AGENTS, 
a 


‘treet, New York 


Send for Circular. 


s 
= 
- 
= 
a 
=x 
52 
4 
@ 
SF 








All GENUINE | 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS. 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


‘ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND SOLE 


tb | 





Ph spho 2 bn 107, ype 


Makers oF “ELEPHANT BRAND PHosPHor-BRonze,. 

















PS 
& 


ee, RRR. ORS 



































Marcy 9, 1893 








AMERICAN 


MACHINIST 





17 
































Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


























we FE REED 8 C0., 


MANNING, MAXWELL & MOORE, 111 Liberty St., 


~t A 








WORCESTER, | 
MASS. 


New York and 60 South Canal St. Chicago, Il 


ENGINE LATHES from 12 to 30 inches swing. 




















ENCINE LATHE. 


22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, GANG & CO., 


58 & 60 PENN ST., 
CINCINNATI, O., U.S. A. 














CHAS. A. STRELINGER & CO., (NEW HAVEN MANUF’G CO.., 
Tools, Supplies and Machinery, New Haven, Conn, 
DETROIT, MICH. Lathes, 


Planers, 
Shapers, 
Slotters, 


Ete, 
zap 0-H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


= POST, 


> Sera 
C } Ml 


From the 
— smallest to 






















thelargest. 











The - Pincinnati Milli 
Iu Macs 


ng Machine. se 


: te lpen) > UNIVERSAL CUTTERS yi. 
: Wh 6 REAMER CRINDERS.- corte shi 
Pee =— Cincinnati, O. — “ 











PLAIN and 
UNIVERSAL 
ILLING 


AGHINES 


approved de- 
and high 
workman- 











of 
sign 
grade 







KEMPSMITH 
= MACHINE TOOL CC., 
Milwaukee, Wis. 


ELECTRIC 
CRANES 


AND 


TUULS. 


PAWLING & HARNISCHFEGER, 


BUILDERS, 
MILWAUKEE, Wis. 


~ BARKER’S IMPROVED | 
CENTER GRINDING MACHINE. 


Price, $10. NOQ GAUGES. NO BELT. 


Every Machine Guaranteed. 
ANUFACTURED BY 


WM. BARKER & CO., _ Cincinnatt, Ohio. 














SEND FOR c IRCULAR. 











BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CHURCHILL & CO., Lt'd, 
21 Cross St., Finsbury, London, 








FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest oor ovements, Lever, 
Combination or Wheel Fe ped, ad 


"Riley & Ware, 


SOUTH BEND, 














P. BLAISDELL & CO., 


Manufactarers of 


Machinists’ Tools, 


WORCESTER, MASS, 





SEND FOR CATALOQUE. 


STER MACHINE SCREW CO 


AAAAAAAAAA AA DAAA 














aye _ Ac 


Manufacturers of Set, Cap & 





Machine Screws, Studs, etc. 





D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


rave fj, X. - MARK. 


FIFE CUTTING & TDA MACHINE: 


seware of imitations. 


No uine withe oh our 
Tr * ate rk and Nan 


Steam and Gas bitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 





Verticat Deri Presses, 12 to 52 
inch swing. Radial Drills, 4 to 10 ft, 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 


PRENTICE BROS., 


WORCESTER, MASS, 


BORING AND 

















ee 
Swing. 


. Drill 
A ris. 
Des | 
las The Snyder celebrated 

oe Upright Drills with 
al: | +t | we latest improvements are 
a1 7% : fr what you want. Con- 
aut YN ; 

i (EAN, sumers say they excel 
oN) We for general or special 
1S Wi} Machine Shop work. For 

oC )\ sale by leading Machine 


Tool dealers, 


pete JE Sayder 


WORCESTER, 
MASS., 
U. 8. A. 


CURTIS, 





“IS Usparry 99 


PIp >) E CUT 

AN D TH HRE Ae 

Sondre mean nt rent a 
talogue. ‘ 








1) ‘podespiig 





WE ARE BUILDING SMALL 





COMPOUND YACHT ENCINES 
OF UNUSUALLY FINE DESICNS. 


WE ARE IN A POSITION TO BUILD 
SMALL AND MEDIUM SIZES OF YACHT ENCINES 


YACHT ENCINES. 


AT VERY SHORT NOTICE. 


W. D. FORBES & CO., 
ENCINEERS, 
HOBOKEN, N. J. 








Maule’ s _ 


ts Manu fac setae bi PANCOAST @& 


Skeleton” Pipe Die 


MAULE, 





ee, RS RBI PI 








struction, 
er iant in efficiency, 
an Infant in price. 
Ask your jobber for full 
f tt,and tf he 
cannot give you the desired 
information, we shall be 
st happy todoso. If you 
iny Pipe Dies, this one is a 
tool “ty too good and cheap for you 
not to know all about it. 

















, 
articuiar 



































2 BY 24 FLAT TURRET 
iP LATHE. 






Send for 
CATALOGUE 
for ’92. 


JONES ‘ & LAMSON MACHINE cO., 


Springfield, Vt., U 


: LATHES 


=) eter 






PATENTED. 
With New and Valuable Features, 


MADE ONLY BY THE 


RADFORD MILL CO., 
8th and Evans, CINCINNATI, O. 





London House: CHAS. CHURCHILLL & CO., L’t'd. 
21 Cross St., Finsbury, London, E. C , Eng. 











BARNES’ WATER EMERY 
> TOOL GRINDER 


Has no pumps, no valves. No 
piping required to sup 
ply it with water. Al- 
ways ready for use, 
Simplest in construc- 
tion, most efficient in 
operation, Send for 
Catalogue and Prices, 


W, F.& John Barnes Cr, 


1995 RUBY ST., 
“ ROCKFORD, ILL 
ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., Ltp 
21 Cross ST., FINSBURY, LONDON, E. C., ENG. 
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WM. SELLERS & C0, Incorporated, 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS. 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Ete. 
= INJECTORS FOR ALL CLASSES OF BOILERS. 


THE LONG 4 & @ ALLSTATTER co. 


HAMILTON, OHIO, U. S. A. 











GIANT KEY SEATER. 
Rack-C — Attachment 
ey nakin an 
VALLEY MACHI) id son 
SAGINAW, 

The Falls Rivet & Machine 
Co., of Cuyahoga Falls, U., 
have a Key Seater made by 
another firm say the Giant 
is the best Key Seater on the 
market. The Marinette Iron 
Works at West Duluth, expe 
rienced with other Key Seat- 
ers, say the Giant is superior 
in every respect. L. H. 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 

Ohio, says he is personally 
= familiar with the Bhat tie } 
Key Seaters one 





; ~ Giant leads them all 
LONDON AGENTS: Charles Churchill & Lom. Limited, 
21 Cross St., Finsbury, E. C 


THE VERNON COUNTING REGISTER. 


» Positive Motion,Stee) 
Gearing, Brass Wheels. 
Absolutely Accurate 

at High Speed. 


For Counting Strokes 
of Engines, Pumps 
Speed of Shaftin and 
Automatic Machines 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK 





: THE SS 
5 renee COUNTINe 
i REC \ ST ER. 





POWER PUNCHING an SHEARING 
MACHINERY. 

For Ship Builders, Boiler Makers, Bridge Works, 

Architectural Iron Works, Carriage and Wagon 


Makers, Agricultural Implements, etc., etc. 
Correspondence stating requirements solicited. 















The DETRICK & HARVEY 
MACHINE 6O., 


Baltimore, Md. ; 


lron Planers, 
Balt =i Nut Machinery. 


Complete Outfits for Bolt and Car Shops. 
Bolt Pointers, 
Upsetters and Benders, 

Bolt Headers, Nut Tappers, 
Nut Machines, 
Washer Machines, Car Link and Pin Machinery. 


The National Machinery Co., Tiffin, 0. 





Catalogue on Application. 








BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


METAL-WORKING MACHINE TOOLS 


FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPs, 
BRIDGE WORKS, ETC., ETC. 











New York Office, Equitable Building, GEO. PLACK, Agent, 


The HILLES & JONES C0. 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 
AND A FULL LINE OF 


MACHINE TOOLS 


FOR 
Boiler Makers, Bridge Build- [ 
ers, Ship Builders, Rail- 
road Shops, Locomo- 
tive and Car Bulld- 
ers, etc., etc. 


WYMAN & GORDON, 





WILMINGTON; 
DEL. 








WORCESTER, 
MASS. 

















== 
ALisas Parssume Buowers, BLOWERS. 
AUS 


LEN en & CRANK CRROWERS >> 
PORTAGLE FORGES. 
TIRE BENDERS & SHRINKERS 
BLACKSMITH DR 












Protect your Boilers 
and your Lives. 


Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


ASHLEY'S ALARM. 


_ It will prove a good 
> investment. 


> Ashley Engineering Co, 


136 Liberty Street, 
New Yorx City. 
Agents wanted in every State. 


rose POOLE & SON CO. 
ENGINEERS & MACHINISTS. 

TRANSMISSION. MACHINERY 

MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF ite 


BALTIMORE, 














MECHANIC 


DRAWING TAUGHT BY MAIL 


Also, Mecuanics, Mining, Prospecting, 
need know how to read and write. 


FREE Circular to 


Arithmetic, ete. To begin, students only 
DIPLOMAS Awarded. Low Prices. Send for 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 





THE ACME MACHINERY CO. 


ELAND, OHIO, 
eye of 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM — CINCINNATI CENTENNIAL, = 
ADAMS 


A Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”, 

The simplest and most Cusco machine in existence. The thread- § 
ing be ad is made entirely of steel. No links, levers, springs, caps, 
cas blocks or die rings in or about the head. Separate Heads 
and “Die *s Furnished. Write for descriptive circular and price 


list to 
= Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill, U.S. A. 
Agents for Great Britain, CHARLES CHURCHILL & CO., Ltd, 
21 Cross Street, Finsbury, London, E. C., England. 












PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1888, 
PAT, AUG, 25, 1885, 


Sr 

















PUNCHING © SHEARING MACHINERY 


Se BOILER MAKERS ROLLS. > 
New Doty Manuracturinc ©: 


} Janesville 3 _ WY@N Si. | 
CYLINDER SIGHT 


PATENT OILERS, °‘reeo curs. 


Government Regulation 
POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J.E. LONERGAN &C0.,  °****sinisHens, “"° 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
CATALOGUE FREE ON APPLICATION. 


























ENGINE CASTINGS. 


1-8 to 6 H. P. Hostaoatel and 
Marine “468 16 and 60 Light 


TO OBTAIN AN ACCURATE CARD WITH AN 
iNDICATOR 


DYN 
Fan, Vt a Machine and | !t is necessary to use a perfect method of reducing the 
Boat Motors. Either parts motion, This is done by using our 


ly W day I OF so oeed 
machines 
PLATING DYNAMO 
runs 30 gal. of solution, Send 
stamp for Catalogue. 


PALMEB BROS., Mianus, Conn. 











Bowsher’s BALANCING 


WAY 


FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES. 





A new idea. A time saver. A tool to take the placa of W 
the devices in present use for balancing pulleys, owinaiueon, ALUMI NUM REDUC I NG H EEL 
cutter heads and rotary parts of machinery in general Lightest and only Perfect mo ion made. For circulars and 
Ways are chilled and gr ound. Spirit leve 4 attached. Sub | prices address EBSTER & PERKS TOOL Cu., 
stantial, accurate, chea Send for circula: Cor. spring & Monroe Sts..Springfielu, Ohio, U.S. A 


- P. BOWSHER, South Bend, Ind. 








THE ERIE KEY-SEATING MACHINE. 


MANUFACTUED BY 


THE BURTON MACHINE Co., phom| 
$08 ® Poach St., ‘ 


DRY STEAM. 


Simpson's Centrifugal 
Steam Separator. 






Vhe cut represents 
our Stationary and 






Portable Key - Seat 
a ing Machine. which 1 2 

S fully caeete all des For Supplying Clean and Dry Steam 

| requirements of 4a to Engines, Dry Houses, ete, 
a machine shop, They are furnished Place Separator as close to engine 
—] with one, two or three Arbors, as as possible, the steam taking a spiral 
aS desired, to cut any width of key-seat course between the threads causes 
> up to 2 1- a. inches wide. the water to be thrown by centrifugal 
Ss 1 15-16 inches Arbor works force against the outer walls, while th 
| in all bores from 1 15-16 dry steam goes through the small holes 
&s inches to 3 inches diameter to center of pipe. Steam can enter a 
La) = cuts seats 12 inches A or B, as convenience may require 

Iso used in conveyi stear f 
2 7-16 inches Arbor works in all a from 2 7-16 inches t& al *8, for Ste bore Aen Pas ee eee 
4 inches diameter, and cuts seats 16 inches long Water Gas Generators, and for all pur 


4 7-16 inches Arbor works in al) bores roomy 47-16 inches to 
4 inches diameter, and cuts seats 26 inches long. 


With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter. 


If the work is heavy and too ‘arge to be placed on mac chine bs] 
can be detached from stand and used as portable machir Fifth and Buttonwood Streets, Philadelphia, 


poses where Dry St am is necessary. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, eee SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
_— HiGH-PRESSURE BOILERS. 
complet Steam Power Plants of Highest Attamable Efficiency 
Address BUCKEYE ENGINE CO., Salem, 0. 
Or SALES ACCENTS: 


. if CKEYE E -NGINE co. Ss SALES AGE NC Y, H. - PORTER, No. 10 Telephone Building, New York Cit 
A. { li 

HI N T 1 NG, John Hancock Bld gz, Boston, Mass. N. Ww. ROBINSON, 97 W ashington St., c hicago, ll. 
A. L. F ISH, No. 61 F irst St., San Franc isco, Cc al. 


ROBINSON & CARY COMPANY, St. Paul, Minn. J. 4. ARTAUR & CO., Portland, Oregon. 


A. M. MORSE, 511 Commercial Building, St. Louis, Mo. 


ALBANY STEAM LRA — ALBANY, N. Y. 





RETURN AUTOMATIC 
ce eeOAL STEAM PUMPS 


fo AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


m Renewable Seat and Disc 


VALVES. 


AMES IRON WORKS, 
OSWECO, N. Y. 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., PHILADELPHIA. 


New York Agency, 
18 Vesey St., N. Y. 








Branch Office, 
151 Monroe St., CHICAGO. 








tured by 
NELSON W. TWISS, 28 Whitney 





> Over 35,000 Engines in Use 


THE TWISS IMPROVED AUTOMATIC ENGINE, 









Ave., NEW HAVEN, CONN, 
tar New Cylinders put onto 
old engines, effecting asaving 
of 25 to 40 per cent. in fuel. 
Also vertical and marine en- 
gines. 


Guaranteed to consume 2 to 75 per cent. less Gas 
than anv other Gas Engine doing the same work. 


ENGINES & BOILERS 
Stationary & Sem!-Portable. 
2 S to 25 HORSE-POWER. 

mae) |} Eich in Grade. 
IZ Low in Price. 










Send for Pamphlet. 


The W. C. LEFFEL CO. 


Greenmount Ave., Springfield, 0, 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


y HANDSOME CATALOCUE FREE. 
——=9 THE CONOVER MFG. CO., 95 Liberty St., N.Y. 

























T MMANUFACTURET i 
Pa ie. OF IMPROVED -2 


CORLISS; STEAM ENGINES 


ONTRACTS 
TAKEN FOR [omecere pow: Keay 


' de $m COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 














WAY? “or ISBORO, 







(Tandem Compound.) 


pide hick IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 Cortlandt st 
Chicago, 418 Chamber of Commerce. 
Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine 


ee — Single, Taadem Compound, and Triple Expansion. 
= : + Horizontal Tubular and Manning Vertical Boilers. 


AUTOMATIC 
WIGiti — ha YD 


j OG 
HIGH PRESSURE BOILERS % i sa } a) wearon ene c0., 


AND ‘ 
~— JULIAN SCHOLL & CO.,, 126 Lit x.ty St., N.Y. 


COMPLETE POWER PLANTS ee — "GEO. D. HOFFMAN, 82 Lake St., Chicago 
fp ih ti - H.M. SCIPLE & CO., 3d & Arch Sts.. Phila, Pa 














HIGH GRADE AUTOMATIC CUL-OFF ENGINES. SIrPGrANDe texas 


No other engine hasa perfectly balanced valve. 


OUR GUARANTEE.WHO DARE MEET IT 


The engine shall not run one revolution slower 
hen fully loaded than when running empty,and 4 duc 
tion of boiler pressure fiom the greatest to that necessary 
to do the work, will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 3m” 
becomes the property of the purchaser upon Ddy-ae 


ment of one dollar Send for Catalogue. J. ae CEM Fo 6 
PIDGWAY, PA. 


fl4tLiberty St. New York. NY. 
1412 Washington Ave. St.Louis, Vo. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 








165 Wesbtestes © T., 28 W. Randolph St., Chicago 
46.N.7th St., I hile helphia. 99 ist Ave., Pitts sburgh 
7 Haverhill St.. Boston. 179 Race St., Cincinnati. 











IF YOU WISH TO OBTAIN 


Drv Steam 


Write Postal for copy of our New Book, ** How to Obtain Dry Steam.” Mailed free. 


THE POND ENCINEERINC CO., 


MARKET STREET, ST. LOUIS. MO. 


7O9 





DO YOUR 
TAPPING 
WE MAKE WITH THE 
"A itenee Leland Tapping Attachment, 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 
MANUFACTURERS OF 


MACHINISTS’ FINE TOOLS. 
CATALOG FREE. 





HAMPDEN TOOL CO., 


HOLYOKE, MASS. 
H PRICES REDUCED. 


DOES NOT BREAK TAPS 


Can be opers ated by any one. Requires no 

adjustment from of 2 to another 

» from rT Aree asta > mK fr ott & that 
require 8 enti if re atment ¢ ontinu aaily 


Send for -oticescn pain 





THE MERRELL MFG. CO. 


r. Curtis and Charles St., 










Stover Power Hack Saw. 


PIPE 
THREADING 
MACHINERY 
IN USE. 


on the return 

This is the Most 
Practical Machine 
forthe Purpose ever 
offered to the trade 


TOLEDO, OHIO, © 
Manufacture 2 Cuts off any Size or Shape of Metal 
he Best ° uP TO 4% INCHES. 
and Most = No skill required to rur 
Complete § STK, 
Line ot a ally lifts the saw from 
Hand 1°) the work and stops 
And Power o By is pressure on r — 
- the forward stroke thar 
xo] 
c 
o 
b 


No op can afford to 
be withe ut it. 


Satisfaction Guaranteed, 
Price, $25.00. 
STOVER NOVELTY WORKS, 

23 RIVER sST., FREEPORT, ILL. 








ry Tee CASE {OTOMATI Hck rE ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 214 to 25 H. P. 


7 Manufactured hy THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mer. 


PIERCE & MILLER ENGINEERING CO.,, Selling Agents for New 
York and Export, 42 Cortlandt Street, N. Y. 


THE PERKINS DRAW STROKE TRIMMER, “orniionan.s’ “STEAM ENGINES 












An Indispens aah le Oo 

for all Ben “wo Every Engine Adapted to Hoary: 
workers, Lat an — Continuous Work 
Best Design. ~ a. Ts SUITABLE 
Prosecuted, Trial, not b 
orders, solicit Tubular & Firebo: 


PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE - CO., 
Manchester, England 


BOILERS 


on hen} for immedi. 


CHANDLER & TAYLOR CO. INDIANAPOLIS: IND 











AiR COMPRESSORS WITH 
Compounp Air CYLINDERS, 
ano Compounp Steam Cv-- 
INDERS WITH Mever or Cor- 
Liss VaLves. 


RAND DRILL C0., 


23 Park Place, 
NEW YORK, . S. 
BRANCH ane ES Monadnock 
Building, Chie Is “se eming, 
M ich : 1316 18th Nt. De snver; Sher 
oO » ’.Q., Canada ; Apartado 
a0, Mexico » City. 


AIR 
COMPRESSORS. 


ENGINEERING CO, 
NICETOWN 
PHILA 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 











Dodge Chain, flowe Chain, etc. Western Connection, Link-Belt Machinery Co., Chicago, Ill. 
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BROWN & SHARPE MBG. CO.,| 


PROVIDENCE, R. I. 
CHANGE IN PRICES. 


In accordance with our practice of reducing the prices of 
all our products as fast as is consistent with good quality and 
cost, we have to-day determined upon another change,—the 
price of the No. UNIVERSAL MILLING MACHINE 
is again reduced. 

The prices of the Universat, GrinpinG Macuines and the 
No. 1 Universat Mitirsc MacuIne were reduced, respectively, 
January 14th and February roth. 

PARTICULARS GIVEN ON APPLICATION. 


BROWN & SHARPE MFG. CO., 


February 23, 1893. 





A 


re) 


PROVIDENCE, R. L, 


MACHINE TOOLS on Exhibition at 23 South Canal Street, GHIGAGO, ILL. 


FRED A. RICH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS.- 
BORING AND TURNING MILLS 


A SPECIALTY. 











Built in sizes to swing from 77 
inches diameter to 30 feet diameter. 
Housings are double-.webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
as at all angles. Feeds automatic at 
all angles. 

Correspondence solicited. 








12-FOOT BORING AND TURNING MILL. 
NEW YORK, CHICAGO, 


136 & 138 LIBERTY ST. PHENIX BLOG, 


PITTSBURGH, 
LEWIS BLOCK, 











INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

Tt can be used again and again. Does not 
ROT or BURN out, Have you tried it 
recently ? If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 

Philadelphia, Boston and Chicage. 


Pc cc swat 


NR 


RAD 


JENKINS 








THE YALE &8 TOWNE MFG-CO. 


; STAMFORD CONN 
NEW YORK: CHIGAGO PHILA BOSTON 














WE BUILD A COMPLETE LINE OF 


a LABOR-SAVING MACHINE TOOLS, 
Ne oa THE LODGE & DAVIS 


2S NIGHINE TOOL 0 


WORKS: 
CINCINNATI, OHIO. 


i 


is cath, iN! 








= 





PRINCIPAL CITIES, 


‘mproved Full Automatic Bolt Cutter and Nut Tapper. 


EBERHARDT 'S _— AUTOMATIC GEAR AND RACK GUTTERS, 


CUTS 


GEARS AND RACKS 


LIKE THIS. 


GEARS 
WORK. 





MOTOR 
AND ALL LARGE 


ALL the LARGE PLANTS are 
using our machines. 


BEFORE DECIDING CONSULT 


GOULD & EBERHARDT, 


N.J.R.R. AVE., 


_ BRANCH STORES IN| Ge 


THE PRATT & WHITNEY CO, 


Harttord, Conn., 
MANUFACTURE 
Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 





chines, single and multi-spindle, both those in which the spindles are without 

™ feed movement and tables are operated by hand or foot lever, and those in 

which the tables have provision for adjust 

ment, and spindles are fed by hand lever, 

or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 


* WESTERN BRANCH, 100 West Washington St., Chicago, Il, 


DOUBLE END WRENCHES 


W™\ For Standard Hexagon Nuts 
Finished or Unfinished 











‘DROP FORGED ite BEST ‘BAR STEEL 
in Lengths from 6 to 24 inches 


Taking Nuts for % up to and including KNuts for 134 inch bolts 


THE BILLINGS & SPENCER CoO. 
HARTFORD. CONN. 


WARNER & SWASEY, | THE METROPOLITAN AUTOMATIC INJECTOR 


OPERATED 3 ae 
CLEVELAND, OHIO, 


MACHINE TOOLS 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches, 


ILLVSTRATED CATALOGUE ON APPLICATION, 

















The Most Successful Injector Made. 


ANYONE CAN OPERATE THEM. 


Every engineer can repair the injector without 
sending it to the manufacturers. Mey in stock 
by the Largest Supply Houses in the U. 


Western Agent, CRANE CO., oueeee. 
JENKINS BROS., New York, Southern Agents. 


The Hayden & Derby Mfg. Co,, 


SOLE MANUFACTURERS, - 


NO. 111 LIBERTY STREET, NEW YORK. 








ENGINE LATHES 
on application. 
Lowell, Mass., U. S. A. 


FROM 17 tO 50 IN. SWING. 


Cuts, Photographs and Prices furnished 

















<a 


Rochester, N. Y. 





J. M. ALLEN, Present. 

PRICES REDUCED) wm. b. rranKLI, Vice-Presment. ig 
vad F. B. ALLEN, Srconp Vicr-PREsiDENT. i 

A\ iH W, t L. DRILL. J. B. PIERCE, Secretary & TREASURER. ; 
LARGE STOCK, 1 
QUICK DELIVERY. WYMAN & GORDON, =f 
= ~~ — = | ae WORCESTER, MASS. 


ROP FORGINGS. 








SPUR-GEARED AND SPIRAL-GEARED | 
(* SELLERS’ MIOTION ») 


LANERS | 


MANUFACTURED BY 


The G. A. GRAY Co., 
477-483 Sycamore St., CINCINNATI, 0. | 


| 20 SIZES. 

From 22/’x22’’ 
to 96’'x72” 
lengtn. 






any 

















naar 
cs 
As ‘ 


27" x27" <8’ Planer. | 20” x 6’ Chucking Lathe. | a6? 36! Engine = 
SHENDEY MACHINE CYoN ON Qori 


os MACHINE TOOLS: ©: 


J.M.CARPENTER Ba 





25’ Pillar Shaper, 
CHAS. ORURGHILL & 0. Agts. 
21 CROSS 8T., 
Finsbury, London, Eng. 





Maniac’ 14 








Manufacturer 
—of— 





DUGG DORR E 





PAWTUCKET.R. I. 








Green & Bruen Sts., Newark, N. J. 








APS & DIE 





